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BRIEFLY TOLD. 


iat as 

THE EpvcaTion OF MACHINISTS, FoREMEN AND MECHANICAL En- 
GINEERS,—~At the last meeting of the American Society of Mechanical 
Engineers, held in this city the first week of the month, those who at- 
tended were well repaid for the trouble, time and expense involved by 
such appearance. The proceedings were conducted in-orderly fashion, 
without any cracking of whips, and the papers read and discussed were 


of the thoughtful and independent order characteristic of the papers 


that have been read before the Society. On the paper list was a con- 
tribution by Mr. Milton P. Higgins, of Worcester, Mass., who in his 
city occupies posts of prominence that entitle him to recognition 
amongst those well in front of mechanical engineering occupations and 
pursuits the country over. per by Mr. Higgins is virtually re- 
printed in extenso in the current issue of the JournNnaL, and for it we 
bespeak the careful attention of our readers, and more especially the 
conning by those who are interested in the future of the Gas Educa: 
tional Fund as at present conducted by the American Gas Light Asso- 
ciation. To begin with, especially regarding the text of Mr. Higgins’s 
Paper, one must admit that his subject lacked nothing in scope, and to 
end with, it lacked nothing in verdict ; for, having gone carefully 
through its limes, one is compelled to the determination that machinists, 
forenen and mechanical engineers are made, not born, Mr, Wiegine, 
m baviig declared some of the difficulties that the successful machinist 
Must have surmounted, going on to enumerate the hurdles that the 
successful foreman must take, remarks : ‘‘ If the position of machinist 













is a hard one to fill, what is to be said of that of foreman? * * * 
Nothing else is more difficult than to find men capable of filling such 
positions. * * * I believe that the most difficult position to fill is 
that of shop foreman. The position of president, treasurer, mechanical 
engineer, salesman, etc., need not wait a day for applicants, but the 
man who is fitted to manage the practical details of a machine shop 
successfully is a rare man, and there is no other scientific or professional 
man whose services are in surer demand than his.” Much more could 
be quoted from the paper than is given here to show that while Mr. 
Higgins believes in teaching he also believes in learning, and that his 
tendency is to favor the latter. In other words, having escaped from 
one’s teacher (for one teacher may not belong to all men), it might be 
well to benefit from the thoughts and practice of others who were also 
taught. In fact, a careful and ‘‘ cudding” study of the Higgins pre- 
sentment chiefly brings out the produce that when school ends exper- 
ience hegins ; and that those who remember their scholastic pasture to 
the bitter end may find that leeks were mingled with the clovers. Mr. 
Higgins’s paper is especially applicable tothe state of ‘‘ gas engineering ”’ 
just now, in which art there are many men of mauy minds, particularly 
in respect of the ability of the ‘‘engineers” to make securities rather 
than gas. 


“Tae Use or THe SLIDE RvLg.”—We are in receipt, from Messrs. 
D. Van Nostrand Company, of New York, of a copy of ‘‘ The Use of the 
Slide Rule,” by Mr F. A. Halsey, whose editorial connection with the 
American Machinist is widely known. The tome is small, is neat 
and is well worth the price put upon it by its publishers. In all frank- 
ness, Mr, Halsey says, by way of preface, that the book, which is 
mainly a reprint of a series of articles that originally appeared in the 
American Machinist, is to be taken as an instruction book rather than 
as a treatise. Oontinuing, he remarks: *‘ Such real difficulties as the 
slide rule offers to the student are carefully pointed out and the best 





‘| metheds of overcoming them are given, and this, together with the 
| warning against too rapid progress and the pitfalls of slide rule gym- 


nastics, will, itis hoped, do something to promote the use of the most 
valuable labor saver within reach of the average consulting engineer.”’ 
In our belief Mr. Halsey’s book will be of much advantage to the slide 
rule user. 


Nores.—On the first of the year Mr. William J. Hill takes charge of 
the gas division of the properties of the Erie (Pa.) Company. This 
corporation is the suecessor to the properties of the Erie Gas Company, 
the Home Heating Company, the Merchants and Manufacturers Elec- 
tric Light Company, and the Welsbach Light Company, all of Erie.—— 
Mr. Philip Cross bias resigned the position of Superintendent to the Sy. 
racuse (N; Y.)Gas Company. —A @rrespondent, writing from Butte, 
Montana, under date of the Sth inst., says: ‘‘At a meeting of the eet 
Gas Light and Coke Compauyy held early this week, the ? 

Mr, A. D. Hopper as President was accepted, and Mr. James 8. 

of Caicago, was chosen in his stead. At the meeting the -of the 
Company's growth, submitted by its Manager, Mr. BR. 8, Fuertado, ware 
accepted, as they well might have been, with serenity."---The Phila- 

delphia Inquirer of recent date said: ‘‘ Rumors of a change in the 
management of the Camden (N. J.) Gas Light Company have ‘been in 
circulation for some time. That there has been a change in the owner 
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ship of stock of the Camden Company is not denied. It was admitted 
by an official of the Company that the large block of stock owned by 
Mr. Benjamin F. Archer, President of the Company, had been disposed 
of.” Secretary Watson declares that the control of the Company, how- 
ever, has not passed out of the hands or control of residents of Camden. 
—tThe following is the main text of the ordinance asking for bids for 
the exclusive franchise for the supply of gas in Covington, Ky., for a 
term of 20 years, ete. The bids were to be opened to day : 

Be it resolved by the General Council of the city of Covington, Ky., 
that the City Clerk shall within one week after the passage and ap 
proval of this resolution, and he is hereby directed to advertise by two 
insertions each week, for two weeks, in the Cincinnati Enquirer, Cin- 
cinnati Commercial Tribune, Kentucky Post, Cincinnati Times Star, 
Volksblatt, Volksfreund, Freie Presse and New York Stock Ex 
change, that he will, on a day to be fixed by said Clerk, not earlier, how 
ever, than two weeks after the first insertion in said papers, receive 
sealed bids for the exclusive franchise of entering in and upon the 
streets and other public places of the city of Covington, Ky., to lay 
and maintain pipes for conveying gas to consumers in and out of the 
city of Covington for a term of 20 years from the date of the granting 

‘ of this franchise. All bids shall be subject to the following conditions: 
ist. Gas shall not be supplied through any pipe laid under said fran- 
chise until after October 28, 1902. 

2d. All pipes shall be laid under the supervision of the City Engineer, 
and in such manner as by general ordinance may be provided. 

3d. Not less than 20 miles of pipe shall be in the streets and public 
places of the city of Covington ready for use by October 28, 1902. Pro 
vided, however, that if the laying of the said pipes is prevented by in 
junction or other iegal process, that the time the laying of said pipes is 
so interrupted shall not be computed, and within one year after October 
28, 1902, pipes shall be ready for use in all streets and public places iu 
which pipes shall have been laid in the city of Covington by the Cov 
ington Gas Company, October 28, 1902. Gas mains shall be extended 
from existing gas mains in and along any street or public place when- 
ever the abutting property owners give satisfactory guarantee that the 
net revenue from sale of gas in the extension shall equal 6 per cent. on 
the investment, or whenever the city guarantees the same. 

4th. The gas supplied shall be manufactured in the city of Covington, 
unless it be natural gas, and illuminating gas shall always be main- 
tained at not less than 16 candle power, and fuel gas, if conducted in 
separate mains, sliall always be maintained at 600 heat units per cubic 
foot ; provided, however, that if fuel gas and illuminating gas be sup. 
plied through the same main that such gas shall always be maintained 
at 16-candle power. 

5th. In laying pipes and the constructing or improving plant, where 
it can be done, none but Covington union labor shall be employed. 

6th. The city or its assigns shall, by giving one year’s previous notice 
in writing of such election, have the privilege of purchasing at the ex 
piration of the 20 years the gas plant, pipe system, real estate and all 
property used in and about the manufacture and distribution of gas to 
consumers at an appraisal to be made by 5 residents of Kentucky, 2 of 
whom shall be chosen by the city or its assigns, 2 by the grantee of this 
franchise and the 5th by the 4 so chosen. 

7th. If the same gas is supplied for fuel and illuminating purposes it 
shall be furnished consumers through the same service pipe, where the 
same is large enough to permit it. 

8th. Bidders shall state separately the price per 1,000 cubic feet of 
illuminating and fuel gas to consumers, giving the discount to be al 
lowed for payment of bills within 10 days after they become due, and 
bidders will state separately the price at which they will supply gas to 
the city of Covington for use upon its streets and public places and in 
its public buildings. The city of Covington, however, in no way to be 
obligated to take gas from the grantee, but it may light its streets and 
public buildings with any illuminant. It shall, however, have the 
right to be supplied with gas by the grantee at the prices bid from time 
to time and for such period as it may desire. All bids shall be accom- 
panied by a certified check for $10,000, which shall be forfeited as liqui- 
dated damages to the city of Covington if the bid is accepted and the 
bidder or his assigns fail to execute bond and contract in conformity to 
h'sbid, Any and all bids may be rejected. _ 

9th. Within 20 days after the franchise herein provided is. awarded 
the successful bidder or his assigns shall enter into a written contract, 
to be approved by the General Council, embodying the terms of thu 
bid, and also execute bond with local personal security acceptable to 
the General Council or an indemnity company. authorized to do busi 
ness in Kentucky in the penal sum of $100,000, conditioned for the 
faithful performance of its contract. 





—. 


Electrolysis in American Cities. 


[A paper read by Mr. F. A.W. Davis, at the Cincinnati Meeting of tly : 


Central States Water Works Association. | 


The electrical current is so subtle and so destructive that we canno} 
attach too much importance to it. Some systems may show no effec 
of it for years to come, but nevertheless the destruction is going on an/ 
in a very definite manner. I have found water mains affected withoy 
showing even the breaking of the coating of the pipe. Almost invari. 
ably when you find the sand, gravel and earth adhering firmly to you 
pipe, there is destruction going on, although the pipe itself may shor 
no visible evidence of the fact. If you analyze the earth, which is » 
hard and so firmly attached to your pipe, you will find that the iron ¢ 
your pipe is being carried into the earth by the electricity, leaving on) 
the carbon. Again, I have found pipe having a graphite color ani 


feeling smooth, but upon removing the earth and running the point of 


a knife over the metal, the knife entered soft spots in the pipe. This 
the beginning of the pitting of the iron. In lead services, I have fount 
the erosion or destruction of the pipe to be rapid, four months bein 


sufficient to destroy a § lead service weighing 3 pounds to the foot. Thi 


action of the electricity upon the lead pipe differs. In one case I founi 
fine, bright threads of lead in the earth. In other cases I have found 
the lead charred so that it would be hard for you to determine that ii 
was lead. In still another case, I found the electricity had producei 
a substance like white lead. Taking it in your fingers and mashing i, 
it would leave your fingers white as would white lead used in paint. 
We have found as many as 50 volts coming from a meter connection, 
In one building the current was so strong that, when the water pipe wa 
cut in two, a piece of iron the thickness of a shovel placed in the open: 
ing was soon melted by the current. In one case the singular spectact 
of a fire hydrant apparently on fire was seen. Gas had escaped from 
gas main and was coming up around the fire hydrant and had been ig- 


nited by the current from the street car company’s line, passing from 


the casing to. the hydrant. In several instances the Manufacturers Nat 





Damaged Pipe from Kansas City, Kas. 





in a, 


Pipe from Bridgeport Hydraulic Company, Bridgeport, Conn. 


ural Gas Company, of Indianapolis, found the current so strong thal 
when a pipe was separated, the gas ignited from the sparks and endat 
gered the lives of the workmen, and in two instances almost set fire 
buildings near by. 

An illustration is presented of a cast iron 4 inch gas main taken ol! 
near the power house of the street car company in Indianapolis. Tit 
destruction of this pipe is peculiar and more complete than any I have 
heretofore seen. Pieces came out of the pipe in piaces as large as a dol- 
lar, and there was no weight to these pieces that had been scooped out 
by the electricity. Where the spigot end of the pipe enters the bell ! 
has the appearance of burnt iron. 

Knowing that it is quite difficult for the ordinary business man t» Ul 
derstand ‘‘ volts,” ‘‘ amperes” and ‘ watts,”’ I sent out over the United 
States circulars asking water works companies for their experienc: and 
the effect of the electrical current of the street railways upon their p!?* 
and services and information in untechnical language. The ques:iolé 
and responses may be summarized as follows : 

1. Have you any experience with electrolysis ? 

Seventeen reply no experience. Sixty-seven answer yes. 

2. Where afd in what manner has it affected the lead, wrought and 
cast iron in your system / 
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Four-Inch Main of Indianapolis Gas Co., near Power House, taken out Aug. 9, 1899. 


Indianapolis Water and Lead Service—Four Months. 














Holes Mended with Split Sleeves, Albany, N. Y. 


Sixty-six answer lead and iron services and cast iron pipe affected to 
such an extent as to render the parts affected utterly worthless. 

3. Have you ever had an expert examine your system? If so, what 
were his conclusions? Please give his name and address. 

Fourteen say they have not had examination made. Eleven cities 
report having an expert. 

4. Hasthe street car company done anything to relieve the situation ? 

Seventeen report nothing done to relieve the situation. Thirty report 
that the car company had made an effort to relieve the difficulty. 

5. Has the effort been in earnest, and what has been the result ? 

Twenty answer, no effect. Seven report efforts of the street car com- 
pany successful, and twenty partially successful. 

6. In what manner has the street car company endeavored to relieve 
the electrolysis ? 

Twenty do not make any statement as to the efforts of the company. 
Twenty-seven report car companies have endeavored to relieve the elec- 
troly sis, some by overhead return wire, some by wire laid between the 
rails, and some by connecting the pipe service to the rails, and some by 
bond ng the rails and mains. Bonding rails unsatisfactory. Best re- 
sults from overhead return wire or wire laid in the conduits under- 
ground. The very highest results have been obtained by having the 
return wire laid in a conduit. 


7. Has the street car company paid youfordamage done? If so, how 
much ? 

Seventeen report not having received any money ; some of the 17 re- 
port they have as yet made no demand for damages. Thirty have re- 
ceived sums varying from $16 to $500. Others report street car com- 
panies have paid to private owners the cost of new service. Some 
report claims pending ; some, preparing for litigation. Some report 
that the street car company has paid for labor and material when ser- 
vices were replaced. 

8. What do you recommend, being guided by your experience, to 
relieve electrolysis ? 

Six did not answer. One says he givesitup. One, not well enough 
acquainted with the effort to relieve electrolysis, and would be glad to 
be advised in the matter. One says remedy has not been found yet. 
None of the schemes proposed from time to time appear to safeguard 
the affected underground interests. One says perfect rail connections 
for return current and double trolley wires. One superintendent has 
no suggestions to make at present. One says experience too limited to 
offer recommendations. One recommends that street car company be 
compelled to take care of all their return currents. Thirty-five report 
that the rails should be bonded and return wire of sufficient size be 
used to carry all the overflow currents back to the power house, at the 
expense of the railroad companies. 

9. Are you now in litigation with the street car company ? 

Forty-seven reported no litigation. 

10. How have your demands for redress been met ? 

Seven do not answer. Thirty-nine report that demands have been 


Six-Inch Main between 11th and 12th Streets, Milwaukee, Wis., Burst April 29, 1999. 


Gas Main Taken from Alley South of 15th Street, Indianapolis. 


Thro in the photo made by the electric current, the gas escaped, 
ae pdms wy ground in the — It then found its way into the cellar of an ad- 





— house where an explosion occurred, Oct. 4, 1899, almost completely wrecking the 
ouse and seriously injuring three persons, 
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made. One reports claims in hands of attorney. One, claims ignored. 
One, partial. One, claims to present. Two that the street car company 
agrees to remedy the defect. Four report bills settled. 

11. We are of the opinion that an overhead wire by which the 
current can be returned to the power house is the best method. Do 
you regard such construction as adequate to afford relief ? 

Seven do not answer. Eleven answer yes. Two answer no. Two 
cannot say. Three report the return wire in condults as the best 
method. Thirty-seven report the overhead methods as likely to give 
relief, provided the wire is large enough to take all the current back. 
One says wire must be insulated. One, double trolley system best. 
One, not expert enough to say. One, the best he knows of. Some 
regard overhead wire best solution so far. One, overhead wire gives 
relief. One did not think it practicable. One says: ‘‘I am not sure 
that there is a complete remedy.” One, overhead wire is the safest. 

12. If you are not in litigation with your car company do you know 
of any water works or gas company that is ? 

Four cities reported litigation. 

13. How has the electrical current from the street car company 
system affected the fire alarm system of your city ? 

Fourteen reported damage to the fire alarm system. 

14. Have you any knowledge of fires having been started by the 
electrical current of the stre.t car company ? 

Forty-four have no knowledge. 

15. Under this number we will thank you for suggestions. ° 

One says matters should be laid before higher courts. 

One recommends friendly effort with the street car company. 






Side and End Views of a Section of 8-Inch Water Main, Showing the Result of about Four 
Years of Electrolytic Action. 


‘ ‘ 
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Six Inch Main of Indianapolis Water Co., Showing the Beginning of Destruction, 





Samples of Pipe Taken from the Consumers Gas Trust Company's System in Indianapolis, 
yed by Electrolysis, some of them in Less than 18 Months, 


















































































































Damaged Pipes from Lansing, Mich. 


One says that he is at sea in the matter, and will be only too glad to 
pay his full share to ascertain the most satisfactory remedy for the 
difficulty. 

One recommends that we ‘‘ fight it out’ ourselves. 

One recommends, see the opinion of the Superior Court of the State 
of Washington. 

One recommends the employment of an expert. 

One recommends the employment of a commission from gas, water, 
street railway, telephone and electric light companies. - Let the com- 
mission make examination and determine remedies. 

One recommends that we carry a case through the courts. 

Note—Please report to the writer further experience and destruction 
that may occur between now and May 1, 1900. 

These replies are from men of long experience and conservative in 
the water works business, and their statements that their systems are 
being damaged by electrolysis are not based upon theory, but upon 
absolute fact. While expert testimony is of great value, statements of 
those engaged in the business is worth a great deal more, and cannol 
be controverted by expert testimony. 

From the responses, you can realize what great destruction is going 
on all over the country. It has been predicted by some writers that in 
ten years time water and gas pipes will be utterly destroyed and that 
we will have to substitute glass for water mains. Such a proposition 
as that cannot be entertained one moment by any board of trustees 0 
corporation management of water works. The electrical corporations 
Operating street railway cars are the aggressors and are the destroyers 
of property, and they alone should provide a remedy. Franchises 
have been granted street railway companies after the water works, and 
surely a city cannot grant a franchise to any corporation whic) wil! 
destroy the property of the owners of a previous franchise for gas, 
water or steam heating. So little attention has been paid to this greal 
destroyer that we have yet to have a decision by the courts ; but the 
time is now at hand when the courts must render a decision, and it 
my judgment there can be but one opinion, and that is that the street 
car companies being responsible for the destruction of the water and gas 
pipes and services, must respond for the loss and prevent its repetition. 

Just one moment's reflection on your part and you will be amaze 
at the many thousands and millions invested in water and gas p!anls 
which are subject to destruction by the electrical current. Some ar 
under the impression that it requires a very strong current to destroy 
the mains and services of a water company, but that is entirely a mis 
take. Prof. William Jackson states that. one-thousandth of a voll 
pressure will cause electrolytic action, and some of the worst cases of 
corrosion, in Boston, have been found on iron pipes where there w# 













only 
that 
the e 
are 
large 
man 
It is 
there 
the | 
on t 
whe! 
pipe 
from 
salts 
been 
hous 
not | 
Th 
its li 
ingte 
pere: 
give: 
were 
1,406 
repr 
thes 
in tk 
have 
nect 
say | 
and, 
rails 
TI 
been 
ciple 
reas 
pan) 
crea 
pipe 
and 


1 
folloy 
the fi 
a8 OU 











18, 1899. American Gas 


Light Aournal, 


969 





















Lead Service, Indianapolis Water Co. 
















Iron Service, Elwood, Ind. 
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Pipes Damaged in Springfield, Ill. 
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only 14 volts between the pipe and ground. It must be kept in mind 
that rapid and extreme destruction depends largely upon the salts of 
the earth. Reports sent in show that towns where but few electric cars 
are run are suffering as much, if not more in proportion, than the 






_— larger cities. I think this can be accounted for by there being a great 
many more good conductors in the large cities than in the small towns. 
mn It is well known that if the electrical current did not leave the pipe 
sims there would be no destruction. In water mains the lead and yarn in 
the joints cause the electricity to skip over the bell and enter the pipe 
on the spigot end and continue to do this until it reaches the place 
ve where it was generated. I have not seen in all my examinations any 
pipe that has been destroyed from within, but I believe it a possibility 
si from the cause I have mentioned, provided the water contains proper 
apt: salts, as it does sometimes. The destructiveness in our city has not 
nas been confined to the pipe services near the street car company’s power 
po house, but it has been found miles from it.and where the current was 
we not very strong. 

The Indianapolis Water Company had an electrolytic survey made of 
one its lines, showing the danger districts. We found at the West Wash 
at a ington street power house 1,300 amperes as a maximum and 1,100 am- 

that a PeTeS as the constant average. Multiplying 1,100 amperes by 8.2 volts 
ition Ma SUYES 9,200 watts. Directly in front of the power house we found we 
os or ae ere returning 1,400 amperes at an electrical pressure of 9.1 volts ; 
ead 1,400 multiplied by 9.1 gives 12,700 watts; 12,700 divided by 746, which 
vers represents a horse power, gives a little over 16 horse power.' From 
saad these figures you can readily see the overflow from the rails that exists 
mh the system in Indianapolis. The rails in the Indianapolis system 
‘will have been bonded by the largest wire used and they have been con- 
pon nected to our pipe. Yet, notwithstanding these precautions, we can 
reat Ma oY ‘hat a very large part of the current is not returned by the rail, 
+ the and, to my mind, it settles beyond controversy that the bonding of 
dia rails and connecting the same to the water pipe are totally inadequate. 
aid The replies indicate that the bonding of the rails and mains has only 
ig been successful in a few instances. The method is all wrong in prin 
tion. ciple and not justified under any circumstances. There is no good 
al reason why any water department should furnish the street car com- 
ants pany a means of returning to the power house the electrical current 
ae created by it. Sometimes the railroad companies bond the rails and 





pipes surreptitiously ; and again they say, ‘‘ Let us bond your mains 
and no harm will be done them.” The heat generated by the current 
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|. The electrical terms used in this paper will be better understood, perhaps, from the 
following explanation of them: By ampere is meant flowage. An ampere meter measures 
the flowage like a water meter. Volts represent pressure. Volt meters show the pressure 
48 our recording gauge does. Watts are units: 746 watts represent 1-horse power, 


















and the shunting of the current at the joints cannot be other than in- 
jurious. A main charged with an electrical current is in an unnatural 
condition and is dangerous to workmen even if there be no damage to 
the main. Professor L. I. Blake, of the University of Kansas, says, in 
regard to the resistance of cast iron joints, as commonly made with 
oakum caulking and melted lead,‘* I have found the resistance of three 
old joints cut from 6 inch cast iron mains about 200 times that of the 
pipe. In 25 lengths of 4-inch pipe, as it lay in the trench, I found 
resistance of the joints 110 times that of the pipe.” In the cast iron 
4-inch main of a gas company in the city of Indianapolis, the spigot 
end of the pipe was almost entirely destroyed, while the pipe each side 
of the joints was destroyed in places. The pipe is complete evidence in 
itself that the resistance of the joints is many times that of the pipe and 
is damaging. Bonding the rail and the pipe cannot and does not pro- 
vide against its destruction. The railroad companies, by using the 
mains, are saved a large outlay for return wires ; but does that furnish 
a good and sufficient reason for using the mains for the return of the 
current to the injury and damage of the pipes? Is there any law or 
equity in such proceedings? Is it not common-sense equity and justice 
that a street car company should provide for the return of the current 
created by it to the power house by means provided, at its expense, for 
that specific purpose ? 

The practice of tying (or bonding, as it is called) of the rails together 
at the joints with a large wire is simply absurd, A moment’s reflec- 
tion will convince anyone that the conductivity of the rail is at least 
ten times greater than that of the wire. Therefore, if the rails will not 
carry the current back to the power house, how can a small wire? 
What can be more fallacious than the wiring of the water pipe to the 
rail? Everyone knows that the electrical current escapes from the 
rail. If the rail was a perfect conductor there would be no escaping 
current. What benefit can possibly be obtained by wiring the pipe to 
the rail, which demonstrates by the current on the pipe its inability to 
return the current to the power house? The pouring of iron around 
the joints is not much better than the small wire, because there is a 
covering on the rails of rust and dust, which prevents perfect contact. 
The water departments should not make the mistake of suggesting how 
the railroads shall take care of the overflow currents, but demand that 
they do it. 

From our experience it would seem that there is no absolute remedy 
for these conditions known at the present time, but that the situation 
can be almost entirely relieved if a return wire, insulated, of sufficient 
size with low resistance, be laid between the rails under the ground in 
conduits. 

While I express my belief in the adequacy of the return wire, I am 
firmly of the opinion that the remedy should be provided by the street 
car company, and that no loss or damage should be sustained by any 
water department in the country. This: remark applies to suburban 
lines as well as lines in cities. In the reports it is shown that in Phila- 
delphia the suburban lines had given more trouble than the lines in the 
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city. I do not see that there can be any justification whatever for con- 
tinuing a system of transportation that is detrimental to the water mains 
which furnish the citizens with a necessity of life, health and cleanli- 
ness, and a protection from fires for their property. In other words, a 
water works is more important to a city than a street car system. Al 
most universally the water works are constructed before the street car 
lines. In our city, under the new contract, the charter or franchise 
granted puts the power in the hands of the board of public safety to re- 
quire a remedy to be applied to prevent the destruction of the water 
company’s property and that of the citizens. Up to the present time 
the street car company in the city of Indianapolis has refused to pay 
the property holders-for damage done to their services, and their ac- 
counts are now in the hands of attorneys to enter suit. We have ad- 
vised the citizens to await our efforts before the board of public safety 
to get the street car company to pay its bills and afford relief. The 
payment of claims by the street car company for damages to services or 
broken pipe is of too little consequence to be mentioned in connection 
with the destructiveness of the electrical current. No human being 
knows just where the damage in the system is being done, or to what 
extent, until a main bursts or a service gives out. 

Throughout the reports received in response to our inquiry it was ob- 
servable that there was reluctance on the part of many to antagonize 
the street car company, and, in fact, two companies stated that they did 
not wish to antagonize the street car compsny. I can readily appreci- 
ate such a position, because of the position occupied in a city by the 
street car company politically and otherwise, more especially its politi 
cal influence. Besides, we have found some cities where the own- 
ers of the street car company were interested in the water com 
pany as well. There is another reason: No company likes to report 
any damage done or defect in its system until forced todo so. This is 
a natural feeling. In some cases it requires considerable nerve to do 
so, because any statements made that the systems are being damaged 
by electrolysis may affect the financial standing of the company. An- 
other thing, many water works officials do not like to make known to 
the citizens the condition of a system owned by the city. The many 
millions invested in water works with the absolute certainty of the ulti- 
mate destruction of water mains is of such great importance that a 
superintendent or an engineer or a board of control cannot be justified 
in concealing the actual conditions, and when they know to a certainty 
that the systems and services of their respective cities are being de- 
stroyed, it is their duty to employ competent experts to examine them, 
and upon their report put forth their utmost efforts to prevent further 
destruction. 

The electric current generated to propel the cars is alike in character 
It obeys the same natural law in all cities, that is, toreturn to the point 
where it is generated by the route that offers the least resistance. The 
street car company having created the current is certainly bound in all 
equity and law to provide for its safe return without damage to the 
property of others. 
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By Mr. T. GuiILForD Smita, Buffalo, N. Y. 


If-I were asked whether it is possible to express in one word the 
reason why American industries are able to successfully compete at 
the present time with those of other countries, I should say that that 
word would be greater adaptability. This phase of mind prevails in 
the United States from the master to the workman, and whether it is 
expressed by a willingness on the part of the managers of the various 
industrial works to meet the buyers as to deliveries, terms of payment, 
etc., or whether it is a willingness on the part of the workmen to con- 
form to necessary conditions in order to insure success, adaptability is 
the word. 

This willingness on the part of all workers in America has been be- 
coming more and more evident from year to year as the necessities 
arose, and particularly since we have been endeavoring to obtain a 
footing in foreign markets. Taking iron and steel as typical, it has 
shown itself for years by the substitution of automatic machinery, 
wherever it was possible, in all forms of labor. It has shown itself also 
in the concentration under one hand of the mining and transportation 
of raw materials, in the workshops, and in the concentration of facilities 
for the distribution of the product. 

The rigidity said to characterize our foreign competitors when 
brought face to face with intending buyers, and which in our opinion 
has had so much to do with throwing the trade with us, has been care- 





fully avoided. If a buyer wanted a delivery which could possibly be 
made, every effort was made to meet his wishes. If a buyer wanted 
terms of payment with security for its ultimate accomplishment, every 
effort was made to meet this requirement; and so, from the mining of 
the ore and the making of the coke to the turning out of the finished 
rail, plate, or other form of ‘steel, every effort was made to meet the 
market, and to suit the wishes of the buyer. 

In this frame of mind, the very large concerns here have, for many 
years past, been devoting their energies to reducing the cost in every 
department of the business, whether it is the raw material, the 
transportation of the raw material, the substitution of automatic ma- 
chinery in the mills, or a reduction in the cost of distribution. \| 
these points have had most careful and earnest study, and we believe 
that the consummation has been reached when such concerns as the 
Carnegie Steel Company, Limited, mine their own ore, make their own 
coke, transport the ore in their own vesse)s, make their own pig iron, 
invest great sums of money in labor saving machinery of all kinds, and 
finally, distribute the finished products through their own agencies. It 
is not necessary to say that all this has been attempted before, but it 
has never been so successfully accomplished, as is shown not only by 
the achievements of this company, but by those of its American com. 
petitors who outbid others in the foreign market. This is particularly 
true of all branches of iron and steel manufacture, and is likely to 
continue. 

In order to insure a steadiness of market and the least possible 
fluctuations, some means must now be considered and obtained by 
which the price of pig iron can be kept within moderate limits, and the 
prices of raw material upon which all finished products depend, must 
be made as stable as possible. 

The immense deposits of coal and ore, and the great reduction made 
in transportation costs, have given this country many advantages, of 
which, however, they could not avail themselves for many years, until 
the other conditions, named above, had been successfully attained. 
The evolution of these successful conditions has been very much aided 
by the improved methods of technical education in this country and 
by the rapid accumulation of capital, both of which are absolutely 
necessary to make this present condition permanent, and to have the 
United States continue to take an increasingly prominent stand in the 
world’s markets. As rapidly as possible, banking facilities must be 
perfected and steamship lines under the American flag started, so that 
when the American manufacturer wants to ship his goods to any part 
of the world, he can do so by the most direct routes and at the lowest 
cost, and obtain payment therefor in an equally direct way without 
paying toll to any other nation. 

It must not be supposed that I am unaware that other nations have 
been busy iu recent years in respect to the improvements in all the 
points I have touched on. It is true that great improvements have 
been made in blast furnaces, and rolling mill machinery and practice, 
not only in Great Britain, but in Germany. These efforts, however, 
are all attended by an increase in the rate of wages paid, so that while 
the improvements were made, they did not really decrease the cost of 
the manufacture. Added to this must be the constantly increasing cost 
in the other countries, of ore, coal and coke, due to the increased depth 
at which the mines are being worked and the consequent increase it 
the amount of labor ; so that, take it all in all, the competitors of the 
American ironmasters have been rather handicapped by the increased 
cost, not only of wages, but for raw materials, which is another element 
in favor of the American manufacturer. I do not see any prospect of 4 
decrease, but rather a prospective increase in cost to all the competitors 
of the American manufacturer, and while automatic methods and im: 
proved practice may keep these down to some extent, there can be 10 
decrease-in the cost, but probably an increase due to the increased cos! 
of the day’s wages. Here again comes in the lack of adaptability 00 
the part of the workmen abroad and their unwillingness to accept piece 
work and contract work, so as to get out the greatest amount of fir 
ished work within a given time. This adaptability in the case of the 
American workman has been of great service, and is an important ele- 
ment in the increased production of manufactures ; and I am happy ” 
say that the tendency is on the increase, so that day labor is generally 
only employed for the rudest forms of work. Recruits from the day |* 
borers are constantly obtained for the higher grades of work, partici 
larly in the use of tools, automatic machinery, etc., so that there is 4 
continuous improvement in the wages paid to all workmen with a dim 
inution of the hours of work; and notwithstanding this, no increase i 
the cost of the manufactured product, due, as I am contending, almo 
entirely to the adaptability of the workman to changed and chang'0 
conditions, 
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The personal equation not only of the managers but of the workmen 
in America in almost all branches of manufacture, is shown by the 
speed to which machines are geared, which involves more rapid mental 
processes On the part of workmen in America than elsewhere. This has 
an apt illustration in the efforts made by the Swiss workmen to adapt 
American machinery to the work of watchmaking. Although identi- 
cal machines were bought and sent to Switzerland, yet the speed at 
which they were geared was so much higher than that to which the 
Swiss workmen were accustomed, that they were unable to turn out the 
same amount of finished work in the same time as American workmen, 
and when it was attempted, so much bad work was done that the exper- 
iment was abandoned, and the scheme failed because of the inability of 
the Swiss workman to adapt himself to the increased speed of the Amer- 
ican tuachinery. This has been found true with other machines in 
other branches of manufacture, and is therefore to a certain extent the 
personal equation of the race ; it seems to me that this is a most valua- 
ble unit in favor of the American workman and of American competi- 
tion, and one which should not be overlooked in estimating the causes 
which have contributed to this important result. 

How much of this is due to racial peculiarities, how much to envir- 
onment, including climatic conditions, it is impossible to say, particu- 
larly as we find that a foreign born workman soon acquires the same 
quickness and habit of thought as the native-born ; but it is certainly 
an element to be reckoned with. It is a pretty well established fact 
that it takes about twice the number of foreign men to do the same 
amount of work in a given time as is done by American workmen. 

It would seem that the immense sums of public money devoted to 
public instruction in all States of the Union, and the very large sums 
given every year by private individuals to institutions of learning, 
both show the silent appreciation by all classes of the community, of 
the great importance of the education to all classes of citizens. Proba 
bly in the last twenty years, more and more of this money, and more 
and more time, have been devoted to technical education in various 
phases, and I am quite sure that the nation at large is reaping the 
benefit of this work at the present time ; the widespread influence of 
education should not, therefore, be omitted in considering the success 
of American manufacturers in the struggle for business in the world at 
large. 

We must not, of course, underestimate the efforts being made in 
Great Britain in the direction, and even at this late day we may still 
thank the late Prince Consort for the impetus given to technical edu- 
cation by the Exhibition in London in 1851, and the annually recurring 
results due to his efforts at that time. The British nation certainly did 
not appreciate how much they were behind their neighbors in Europe 
at that time, and were only brought to the full realization of it by com- 
parison in that Exhibition, which might be said to have been held 
mainly for the purpose of showing them how much education of all 
kinds was needed, and technical education particularly. 

So far as the future is concerned, it seems to me that the permanence 
of the supremacy of American manufactures in competition with the 
rest of the world is assured, not only for the reasons already given as 
to the adaptability and the peculiarities of race and temperament, but 
also from the fact that so many of the natural resources of the country 
are as yet undeveloped, and those that have been worked even for a 
number of years are still in the earliest stages of their development. 
This is particularly true of the ore deposits, not only of Lake Superior, 
but also of some parts of Pennsylvania, and largely in the Southern 
States generally. It is equally true of the bituminous coal deposits 
which are so widely distributed as to be a basis of many industries, 
some of which are in their infancy, and others that have yet to be 
sturted. 

The great importance of these coal deposits, not only to the man- 
ufacturing industries of the country, but for export as a means of 
supply to other countries, can hardly be over estimated. Hitherto 
Great Britain has been largely the coal merchant to the world, except 
to the United States of America. Her coal’ laden vessels are found 
everywhere, and they seldom return in ballast. This has been a con- 
dition of trade for so many years that the channels are well established, 
but it can scarcely be regarded as permanent, for every year coal from 
Virginia, and from other United States deposits near the seaboard, is 
being constantly introduced into new markets. Under these circum- 
Stauces, I can see no reason why the future of the American export 
trale for coal, perhaps for ores, and certainly for pig iron and manu- 
factured products, does not seem more likely to be constantly extended 
in competition with other countries, than to be curtailed for any reason 
Whatsoever. The changing conditions of exchange by which New 
York is dividing with London the money center of the world, is 





strengthening this new position every day, and the march of com- 
mercial events in the future, as far as it can be foreseen, seems to tend 
only in one direction, westward. 








Gas Stoves in Australasia. 


—_— 

The Metal Worker says that the Australasian colonies offer a market 
for gas cooking and heating stoves that perhaps is not quite receiving 
the attention its growing importance deserves from American makers 
of goods. Australasian correspondents of the Philadelphia Commercial 
Museums touch on the local conditions in a way to be of interest to the 
American trade. 

Trade in Australia.—According to a correspondent at Melbourne, 
Victoria, the principal business in gas stoves in Victoria is being done 
at present by the local makers, Galliers & Klaerr, and Wallise Bros., 
of Melbourne. The goods are of ordinary quality, and are seldom en- 
ameled inside. A large number of stoves have been imported, prin- 
cipally from Fletcher, Russell & Co., Warrington, England, and 
Wright & Co., of Birmingham, who are very large and well known 
makers. The tendency in Victoria has of late been to use imported 
stoves. Wm. Parkinson & Co., of London, have also been supplying 
the market. 

In New South Wales, which is a free trade colony, nearly the whole 
of the trade has been done by the two English firms mentioned. On 
account of the demand in Queensland, South Australia and West 
Australia not being sufficient to support a local industry of the kind, 
the stoves of the English maker are generally used. Under the federa- 
tion of the colonies, which will take place next year, there will bea 
uniform tariff, and it is expected that the local manufacture of stoves 
will be taken up with more vigor both in Sydney and Melbourne, as 
there will be then intercolonial free trade. English makers of gas 
meters have already started in the colonies, and it is said that probably 
some English makers of gas stoves will also open works there. 

The tendency now is to use a good, high-class stove in preference to 
the very cheap, unpacked, unenameled stoves, of which there were 
quantities used eight or nine years ago. In the larger towns a higher 
price can sometimes be obtained than in the smaller, but for the general 
consumer £4 10s. ($21.87) to £5 ($24.30) is usually the price paid for 
stoves suited to the use of from five to seven or eight persons. This is 
the selling price in Melbourne and Sydney, and there is a fair demand 
for the best class of stoves from £5 ($24.30) to £6 10s. ($31.60) Fletch- 
er’s Palace stoves, Taunton and Kensington patterns, are in most de- 
mand in Melbourne. The imported stoves are generally sent out in 
parts, all ready for fixing, and are made so that they canbe easily put 
together and any parts duplicated. It is necessary to have patent re- 
movable porcelain ename! linings. 

A large proportion of the Australian trade is done by gas companies. 
The Melbourne Gas Company and a few of the others let stoves out on 
hire, but the Sydney Gas Company, and most of the companies, 
usually sell outright. Tne correspondent thinks that catalogues from 
American makers would be received with much interest by the gas 
companies, especially in Sydney and Melbourne. In the warmer sec- 
tions’of Queensland, especially in Brisbane, Brockhampton and Towns- 
ville, gas stoves are being more generally used, and trade will open up 
there considerably during the next two or three years. The corre- 
spondent expresses the opinion that the English connection will be 
rather difficult to displace unless very especial novelties are offered. 
The correspondent says that the English firms are well represented and - 
established in the colonies, and have laid themselves out for colonial 
trade, and he pcints out that freights are very much cheaper from Eng- 
land, and regular deliveries can be depended upon, which saves the 
keeping of large stocks. There is at least a twice-a-week service from 
England to Australia. 

The duty on stoves entering Victoria is 30 percent. ad valorem. They 
enter New South Wales free. 

Trade in New Zealand.—The following is from a well informed 
correspondent at Christchurch, New Zealand : 

‘* Nearly all the chief English makers do business in Christchurch. 
Fletcher, Russell & Co.. and Riclfffond & Co., of Warrington, and 
Jobn Wright & Co., of Birmingham, have the biggest run, and about 
in. the order named. The upright oven, so familiar in Fletcher & 
Co.’s catalogues, is the only style which will command attention. The 
hot plate on top must be large and have at least three boiling burners 
in addition to large size grill. The grill is much used here, and must 
be a really good one to sell. Local manufacturers have been making 


cookers for the colony’s requirements for many years, and although 
the stove has held its own with the best imported for general efficiency 
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and economy in consumption, a satisfactory grill has not been devised. 
The universal cry is that it must be cheap. In addition, the stoves 
must be attractive in appe-rance, as well as thoroughly efficient. The 
Christchurch Gas, Coal and Coke Company hire as well as sell on de- 
ferred payments; consequently a general supervision must be kept 
over the stoves for the sake of their own credit. The selling price, 
therefore, must be low. The profit is obtained from the ‘sale of gas 
rather than the stoves. 

“‘The climate has a great deal to do with the sale of gas stoves. 
Auckland is sub-tropical, and, therefore, the demand for cookers is 
very good. Wellington, further south, is a fair market. Christchurch 
is also fair, but at Christchurch a three months’ winter season has to 
be met when it is too cold to rely on gas cookers. Dunedin is too cold 
to do much in these stoves. The freight charges are so high that every 
effort is made by manufacturers to make the cookers capable of being 
taken apart for export. As to gas fires, the demand increases from 
year to year. The fires in most general demand are of the ‘‘ asbestos 
ball,” cheerful kind. The smaller sizes, for offices, bedrooms, etc., are 
chiefly in use. ‘These should be attractive as well as reasonable in first 
cost, and should give good heat efficiency on about 25 cubic feet per 
hour. 

‘‘There is always a demand for boiling rings, bath heaters, etc. 
Fletcher, Russell & Co. get the lion’s share of this class of business, 
their goods being found invariably reliable. Auckland, Wellington 
and Christchurch have good showrooms and endeavor to keep the 
stock well up-to-date, and are, therefore, always glad to have brought 
to their notice any appliance that will further popularize the use of gas, 
whether it be for lighting, cooking, heating or motive power. The 
Welsbach system of incandescent gas lighting is very general in all 
large centers, and the demand for suitable fixtures is and will be ac- 
tive. It might be to the advantage of American stove makers to enter 
into correspondence with the Christchurch Gas, Coal and Coke Uom- 
pany, Ltd. 

‘The following are the towns where gas companies are doing busi 
ness in gas stoves and fires; Auckland, carbonizing about 15,000 tons 
of coal; Christchurch, about 9,000; Wellington, 8,500; Dunedin, 
8,000; Napier, 3,000, and Nelson, 2,000 tons of coal.” 








The Importance and Value of Lubrication. 
sacitaiaiatiaeiias 

A writer in the December number of Mines and Minerals thus treats 
of the subject named. in the heading : 

There is probably no factor which has a more direct bearing upon 
the cost of production per ton of coal than the lubrication of mine 
machinery, and yet it is doubtful if there is another item connected 
with the operation of a mine less understood by owners, their manag- 
ers and engineers in charge. 

Steam plants are equipped with boilers of the highest known effi- 
ciency ; heaters are used that, by utilizing waste steam, will heat the 
feedwater for boilers to the highest point. Modern engines that will 
develop a horse power with the least amount of steam are installed, 
bends, instead of elbows, are placed in steam and exhaust pipes, so 
that the friction and back pressure may be reduced toa minimum. In 
a word, everything is done in the equipment of a plant to secure econ- 
omy in its operation. After all this is done, frequently a long step is 
taken in the opposite direction by the use of an oil unsuited to the ex 
isting conditions, and those in charge of the plant are led to believe 
that the lubrication is all that could be desired, simply because the en- 
gines and machinery run quietly and the temperature of the bearings 
does not become alarmingly high. The office of a lubricant is not 
merely to secure this result, but, primarily, to reduce friction and 
wear to a minimum, and an oil that will do this is the best oil to use, 
no matter what the price per gallon may be. 

Few realize the great loss in power due to the friction of wearing 
parts. One of the greatest living authorities on lubrication writes : 

‘*It may probably be fairly estimated that one-half the power ex- 
pended in the average case, whether in mill, mine or workshop, is 
wasted on lost work, being consumed in overcoming the friction of 
lubricated surfaces.” He adds that a reduction of 50 per cent. in the 
work lost by friction has often been secured by a change of lubricants. 

As one of many instances showing the loss that will occur by the use 
of inferior lubricants, attention is called to two flour mills located in 
one of the Middle States. One of the plants was equipped with a con- 
densing engine capable of developing a horse power on 24 pounds of 
water per hour; the other plant had a simple engine, taking 30 pounds 
of water per hour. The plant containing the condensing engine was 


The new owner of the plant was surprised to learn that the cost of 
Operation per barrel of flour manufactured was equally as great in the 
new plant as in the old one. The engines were indicated, and val ves 
found to be properly adjusted and the engines working within the 
economical range so far as load was concerned. The loss was then 
attributed to the boilers, but an evaporative test proved that there was 
no practical difference here, as the boilers, in both instances, were 
evaporating a fraction over 8 pounds of water per pound of coal. At 
this point the question of lubrication was taken up, and, upon the ad- 
vice of an expert sent by a prominent manufacturer of lubricants to 
look over the plant, an entire change was made in the lubricants used, 
and, as a result, a money saving of over $2.25 per day (practically $700 
per annum—this in a plant of less than 250-horse power) was affected, 
notwithstanding the fact that the new lubricants used cost considerably 
more per gallon than those formerly used. This simply indicates that 
the price of an oil is of little importance in comparison with its fric 
tion reducing power. Friction costs money, because it means greater 
cost of operation per unit of output. 

Among the expenses chargeable to waste power, due to inferior lubri- 
cation, may be included: 1. The cost of power produced in excess of 
that really required to operate the mine per ton of output. In this cal- 
culation should be included the proper proportion of salaries of en- 
gineers, and all other items which contribute to the cost of the motive 
department, as well as the cost of mining the fuel consumed in produc- 
ing this excess power. 2. Wear and tear of machinery, which is con- 
stantly doing more work per ton of coal mined than should be required 
of it. 

There is also an element of danger, which ought to receive serious 
consideration, as, while it is true that cylinder and bearing lubricants 
of indifferent merit will, under ordinary conditions, keep the cylinders 
from groaning and the bearings from becoming hot, experiments have 
proven that in accomplishing such results the oils in use were being 
taxed to their utmost ; and there is record of many instances where, as 
a result of using oils of such limited endurance, accidents of a serious 
nature have occurred, necessarily causing shut-downs just at the time 
when the operation of a plant to its fullest capacity was imperative. 

It is most difficult, in an article of this character, to do much more 
than point out the danger due to the use of inferior lubricants, leaving 
it to the purchaser himself to determine as to the intrinsic worth of the 
lubricants offered to him.. In making his selection, he would do well 
to consult with, and heed the advice of, some highly responsible manu- 
facturer of lubricants who has given to the question, in all its phases, 
the most careful study, and who would most probably have the benefit 
of a wide experience in the application of, as well as the manufacture 
of, lubricants. Some buyers have, to their ultimate regret, adopted as 
a method of determining the merits of lubricants, a schedule of labora- 
tory tests. Such a method is not only useless but it is misleading to 
any one other than a manufacturer of lubricants, who makes use of it 
merely as a means of insuring uniformity in his manufactured pro- 
ducts, and not as a measure whereby to judge their practical value. 
Indeed, many oils can be very properly described by practically the 
same schedule of tests, and yet are widely apart when their utility for 
a given service is considered. 

As a general guide in purchasing cylinder oil for mine lubrication, 
it might be said that a dark colored oil is of greater value, as a rule, 
than one that has been filtered toa red or light amber color, as the 
process of filtration necessarily takes from the oil a considerable per- 
centage of its lubricating value, and, at the same time, the process is 
an expensive one. In short, if a light colored oil is insisted upon, a 
high price must be paid for an inferior lubricant. As a word of cau- 
tion, however, it would be well to add right here that irresponsible 
manufacturers frequently take advantage of the fact that the most 
efficient and best known cylinder oils are dark colored, and endeavor, 
with more or less success, to market as ‘‘cylinder oil” products 
absolutely unsuited for the lubrication of steam cylinders, and which 
would, consequently, be expensive could they be procured without 
cost. 

The same dark colored cylinder oil as above described should give 
satisfaction for the lubrication of the cylinders of air compressors and 
in lubricating steam drills. 

For the lubrication of engine bearings, where modern appliances {or 
feeding are used, an engine oil of a free running nature is best, as it 
more quickly reaches the parts requiring lubrication than an oil of 4 
more sluggish nature. It, of course, must not be an oil susceptible to 
temperature changes, but must be capable of performing the service 
required of it under the most severe conditions, where an oil of less 





purchased by the owner of the plant containing the simple engine. 


**backbone” would fail. Such an oil would also be suitable for the 
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lubrication of dynamos and all similar rapid running machinery. 
Where the machinery is of an old type and loose jointed, or when the 
bearings are open, and the oil is applied directly to them by means of 
an oiler, an engine oil of a more sluggish, or viscid, nature is best. 








Laying Gas and Water Mains in Public and Private 
Streets. 
Pees ee 
(\ paper read by Mr. ARTHUR GRAHAM, of Mansfield, at the last 
meeting of the Manchester District Institution of Gas Engineers. | 


The subject I have the pleasure of introducing to you is one which 
must be of great interest and importance to us all. I do not think 
there is any other branch of our business where there are so many 
different ways as in dealing with this subject. 

There are many places that can not see their way to lay gas and 
water mains unless they have a guaranteed 10 per cent. return before 
they consider the matter. Now I contend that when we can borrow 
money at 3 or 3} per cent., gas and water undertakings ought to be 
only too pleased to lay on the connections, because they are certain to 
increase their output before long—especially since slot meters have 
been adopted—without any guarantee whatever. There are many 
cases to-day where people would be only too pleased to be consumers, 
if gas was laid into their streets and houses free of charge, and without 
the trouble of signing petitions or any guarantee. 

Whenever we have an application for laying gas, either up a public 
or private street, the first question we ask ourselves is. How many 
consumers are we going to get; and what will be the return on the 
cost? In many cases, when the matter comes before our respective 
committees or directors, the same question is asked; and, unless we can 
show or guarantee them 10 per cent. returns, the application falls 
through, or must be adjourned, or some other method is to be adopted. 
For private streets, the owner will be asked to pay a quarter or half 
the cost, and guarantee a minimum payment of something like $15 per 
year for five years, or some similar arrangement, on a total cost of 
about $250; or he must draw up a petition and get all would-be con- 
sumers to sign it, and then perhaps they cannot see their way to do it 
at once, 

I quite agree that all cases must be considered on their merits; and 
we shall find different conditions under many circumstances. But my 
contentions are that, when we have a street with houses built on one 
or both sides, it is out of reason to require 10 per cent., or any guaran- 
tee, before the work can be putin hand. If we want to increase our 
business, we cannot do it without extending our mains; and if thecost 
can only just be covered, it ought to be done. I find that one will soon 
get consumers to pay 10 per cent. three times over without placing any 
obstacle in the way whatever. With our slot meters we are giving 25 
cubic feet for 2 cents, with the use of a griller, and laying gas into 
houses free of charge; and during the past two years we have fixed 
460 slot meters. We are now fixing a street lamp in yards for every 
ten houses; and in nearly every case, we have all the houses as slot 
consumers, 

Some 18 months ago I prevailed on our builders to put fittings into 
houses when building, as I could see before long, when tenants were 
inquiring after houses, the question would be asked, ‘‘ Is gas laid on ?” 
They nearly all agreed ; and I am pleased to say the question has al- 
ready been asked several times. Now in these streets, when we find 
the pipes have been fixed in the houses, we are only too pleased to lay 
on the supply without delay—either public or private ; and have found 
in nearly every instance that each house had become a consumer. If 
this course had not been adopted, there is not the slightest doubt that it 
might have been years before the gas was laid on. 

[ attribute our rapid development to taking this course, for five 
years ago we were only making 66 millions, and the present year we 
shall make 95 millions, or about 44 per cent. increase ; and the greater 
part of this has taken place during the past 24 years. We have also 
reduced the price of gas 18 cents per 1,000 cubic feet. Then I say, Why 
should we hesitate about running a little risk for a short time by lay- 
ing gas mains in our streets, when there are plenty of houses that 
would take slot meters, but cannot get them because no one comes for- 
ward to promote a petition or guarantee the usual 10 per cent. ? 

In a case where they are laying out new streets—there being no 
houses, and gas and water mains are being laid—I do consider it is in 
orcer that 10 per cent. should be guaranteed, because one does not 
know when houses are going to be built. Twelve months ago we laid 
both gas and water mains in three new streets; and the arrangement 
We came to was to allow the owner to do his own excavating, the cor- 
poration to lay the necessary mains, and the owner to pay 10 per cent. 





on the mains until there was sufficient property erected to pay the 
necessary 10 per cent. But this, in my opinion, is an entirely different 
thing, as there are only three houses being erected at present. 

In conclusion, I maintain that a great many consumers may be ob- 
tained if only gas undertakings would run a little risk, lay mains and 
fix services, and give meters free where there are houses. Consumers 
are certain to come now that so many facilities are given—at least, that 
has been my experience. My reason for introducing the subject was 
to hear what my brother managers were doing elsewhere, and to see if 
apy new ideas or improvements could be made in the way of increasing 


our business. 
Discussion. 


The President thought the members would generally agree with Mr. 
Graham’s view. The question was whether it was worth while to adopt 
a pushing and speculative policy rather than adhere to the old ‘‘stick 
in the mud” policy. 

Mr. H. Townsend (Wakefield) said, when he first went to his present 
works, they charged for putting in service pipes on all private property, 
but the accounts gave a great deal of trouble, and they seemed to set 
the customers’ backs up. So that, as it did not amount to more than 
$500 per annum in the aggregate, he advised his Directors to abolish it, 
and to go in for laying mains, and fixing meters and stoves free of cost 
to the consumer. The result was that they had got every house which 
had been built since as a customer, whereas previously they had only 
onein four. He thought this information might be useful to other 
managers, and would entirely support Mr. Graham. 

Mr. H. Kendrick (Stratford) said, with regard to suburban property, 
there was sometimes a limit to the length of aservice pipe. One works 
with which he had been connected had a limit of 30 feet from the near- 
est footpath. It was originally from the nearest main, which would 
mean, in one particular road that he had in his mind, that all the con- 
sumers would pay half the cost of the service pipe. So faras fixing 
meters was concerned, he had seen three works which worked on three 
different systems. The first was a corporation works, where they 
fixed them by fitters under their own control ; but they charged a lump 
sum of $1.25 all round. The second works fixed them by their own 
fitters, and did not charge anything. The third works did not do any 
fixing at all, but left the consumer to get it done by a local plumber. 
He should say that it was far better for companies—and he had urged 
this upon his own people, though he was sorry to say with very poor 
success so far—to keep all this work in their own hands, and not let 
the local plumber have anything at all todo with it. The meters were 
their own property ; and the local plumber did not understand the 
fixing of them. If it were not for the trouble they gave rise to, the 
mistakes made by the local plumber would be extremely amusing. 
Although no charge was made to customers in the Manchester district 
for fixing cookers, it was a mistake to say that they were fixed free of 
charge, because an increased rental was charged. The extra amount 
that was charged did not press very hard on the consumer, and did no 
more than repay the interest to the corporation or gas company. For 
instance, they had a contract price of $6.25 with the plumbers in the 
neighborhood for the fixing of any gas cooker ; and they got 50 cents 
a year from the consumer ; so that they did not make a large amount 
on it, considering that they had to cart the cooker out, and bring it back 
again when it was done away with, at their own expense. Another 
point that had been brought before District Associations on previous 
occasions was how far the officials should have control of the gas. 
Should it end with the meterorthe burner? Personally, he had rather 
strong feelings on this point. He thought gas companies’ control 
should extend to the burner—even going to the extent of distributing 
free new burners, though he was afraid many consumers would rather 
look askance at them if they suggested it, for they would want a guar- 
antee that their gas bills would be lessened and not increased. It be- 
hoved everyone who had any idea of taking up this work to see how it 
would affect them personally. Reverting to the first point raised by 
Mr. Graham, as to what the company should do with regard to laying 
mains in roads, they would have to take into consideration whether it 
was in a suburban or urban road. His district happened to be entirely 
suburban ; and his Directors would have to take up the position which 
Mr. Graham appreciated, of trying to get from the landlord some 
payment towards the laying of mains. In most cases the roads in his 
district came under the second category, of being slowly built upon. 
He thought this was a point that needed more discussion, and should 
be more thought about than it had been in the past. 

Mr. C. Wood (Bradford) quite agreed with Mr. Graham that they 
should do everything they could to encourage the consumption of gas, 
and ought not to insist upon having a 10 per cent, return on the cost of 
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the mains or services in all new districts. Perhaps in Bradford they 
were fortunately situated in this respect, having a somewhat restricted 
and well-built-upon area of supply. There were scarcely any house- 
holders at all in Bradford who were not consumers of gas. For many 
years gasfittings had been put in all new property as a matter of course; 
and, therefore, also quite as a matter of course, they had caused gas to 
be consumed. They had a rule of charging for an extra length of ser- 
vice over 30 feet on private ground ; but this was insisted upon in only 
a very few instances. They found in the case of suburban houses, where 
they sometimes had to lay 50 or 60 feet, the return from the gas supplied 
amply repaid for the extra length. Asa rule, they were large houses 
with long gardens, and there was no difficulty in getting the accounts 
paid. They had also in Bradford a very good system of collecting the 
accounts. They were a little backward in one respect—viz., that very 
few of the meters belonged to the Corporation, the bulk of them being 
the property of the owners of the houses. The owners were responsi- 
ble to the Corporation for the gas supplied in the case of cottages rent- 
ed under $50 a’y-ar. They paid in a lump sum, and collected it weekly 
from the tenants. The owner got an additional discount for this, which 
he thought repaid him for his trouble. In Bradford, it had been the 
practice for many years in all new streets (and many old ones) to lay 
the mains under the footpaths on both sides. This reduced the leakage 
very much. They had a great deal of granite paving with concrete un- 
derneath, so that the mains in the middle of the roads were most diffi- 
cult to get at in case of leakage. He had known a case where the leak- 
age was more than 100 yards from the place where the gas was first de- 
tected. It was also necessary to have some recognized rule as to where 
mains should be laid—especially in towns where there were gas and wa- 
ter mains, telephone pipes, post office pipes and electric cables in pipes. 
Only the previous week a curious thing had happened. They had from 
their works a 5-inch ammoniacal liquor main which went to their 
chemical works, and the men from the water department had tapped 
the main, and they might have put the connection to the house if they 
had not at the opportune moment started sending some liquor through 
the main at 40 pounds pressure. It was certainly necessary that each 
department should know where the mains of every other department 
were situated. 

Mr. Townsend wished to add to his previous remarks that, for the 
protection of the Company, they publicly announced that they laid ser- 
vices free within 25 yards of the main. This gave the Company power 
to escape any difficulties referred to by Mr. Kendrick. Asa matter of 
fact, they found that it was very seldom the length of a service exceed- 
ed 25 yards. 

The President said the question raised by Mr. Graham could not fail 
to be of interest to every manager, because they would all at one time 
or other have to lay mains. The subject suggested itself differently to 
different minds. His company were about to promote an Act of Par- 
liament ; and the difficulty they had had with regard to private streets 
had led them to insert a clause authorizing them to lay mains in pri- 
vate streets as they did in public streets. It might sometimes be a ques- 
tion whether they could get the requisite permission to lay the pipes. 
Mr. Graham's people seemed to have the idea that property owners 
should pay or guarantee a certain return on the outlay ; but he (the 
President) thought this was becoming more and more out of date every 
day. 

Mr. Graham, in reply to Mr. Kendrick as to drawing the line for lay- 
ing a service pipe free at 30 feet, said all he could remark was that if 
there was any doubt whether an intending customer would have the 
gas if he had to pay for laying the service pipe, he should let him have 
it free. The cost of 30 feet of pipe was only trifling. As to fixing me- 
ters, one company he was connected with charged 37 cents for fixing 
and 37 cents for changing meters. He thought this so absurd that he 
changed it. With regard to cookers, they tock 25 per cent. off the cos’ 
price, which left them 5 per cent. on their purchase. He did not think 
they could do much in the way of giving the consumers satisfaction 
with regard to gas burners. He quite agreed with Mr. Wood that it was 
right to lay the mains on both sides of the road ; but this was only in 
the case of wide ones—it would not do in ordinary streets. He thought 
it would have a tendency to reduce the leakage, and, of course, 
they would be able to work at a less pressure. One company he was 
connected with would not fix meters of more than 5 light size unless 
they were purchased ; but he thought this was altered now that the 
corporation had bought them up. 

The President said he was afraid that Mr. Graham’s last sentence 
might create a wrong impression. It was not always necessary for a 
corporation to buy up a company in order to bring about an altered 
policy. 








The Education of Machinists, Foremen and Mechanica! 
Engineers. 





[Abstracted from a paper read by Mr. M. P. Hiaatns at the last meet- 
ing of the American Society of Mechanical Engineers. } 


The central object of this paper is to outline a special school for the 
training of boys to fill the successive grades of mechanics fron 
machinists to engineers, and which shall be adapted to train each boy 
for each sucecssive grade until his particular career is determined by 
natural selection and he goes out fitted for that career. 

While it must be admitted that during the past 25 years most gratify- 
ing progress has been made in American mechanical engineering and 
in the education of mechanical engineers, yet it is evident to the man- 
agers of our mechanical establishments that there is a great lack of 
competent mechanics below the grade of the mechanical engineer to 
take the increasing demands and responsibility of the work and prop- 
erly carry it out. 

The standard of the work of the machinist has rapidly moved for- 
ward in refinements and complications. He is called upon to read and 
understand intricate drawings, aud to make quickly and with certainty 
very exact measurements and computationsin the shop. He must deal 
with tempered steel for almost numberless uses and for the severest 
requirements. Hardened steel parts must be fitted to an extent and 
with a precision never thought of 25 years ago. This practice of ma- 
chine construction will be introduced to an unlimited extent in the fu- 
ture, necessarily making many changes in methods, as, for example, 
the substitution of grinding for filing, which will secure so much bet- 
ter results. This introduces the modern machinist to a field of unlim- 
ited possibility requiring most exact knowledge of new and constantly 
changing methods ; and the experience of all employers testifies to the 
difficulty, if not the impossibility, of securing the requisite knowledge 
and skill in the machinists of to day. 

If the position of machinist is a hard one to fill, what is to be said of 
that of foreman? Ata recent meeting of managers it was stated that 
200 young men suitable for foremen for foundries could be placed at 
once. Nothing is more difficult than to find men capable of filling 
such positions. Indeed, I have expressed the opinion, and I believe it 
will be confirmed by others, that the most difficult position to fill when 
a machine business is to be organized is thatof shop foreman. The po- 
sition of president, treasurer, mechanical engineer, salesman, etc., need 
not wait a day for applicants ; but the man who is fitted to manage the 
practical details of a machine shop successfully is a rare man, and 
there is no scientific or professional man whose services are in surer 
demand than his. 

Is it not wise, economical shop management which is giving us the 
leading position in the machine markets at home and abroad? Tnis is 
what we expect the good foreman to exhibit. The ability to produce a 
very fine and exact piece of work in a machine shop, regardless of 
time or method, will not insure success, but, on the other hand, will 
be most apt to induce failure. It is the shop which can build the best 
machinery at a less cost than others which is sure to be successful ; 
and to secure this the management must depend upon no man more 
than the shop foreman. He must ascertain all possible legitimate ways 
and means for reducing shop costs, stopping leaks and losses, without 
reducing the manliness of the men and the standard of the work. How 
many men of this kind do we get, and what opportunity is there to-day 
for training for such positions ? 

With this great and growing demand of the procession, and with the 
splendid opportunities open to young men who will fit themselves to 
be mechanics, and who in turn are demanding of the profession thie 
chance to fit themselves, the question is forced to our attention: How 
are these needs being met ? 

Never was there a national movement more timely or more success: 
ful in its introduction than the movement looking toward the establish- 
ment of technical schools 35 years ago in this country, supplemented 
as it was by the educational land grant act in 1862. We naturally ex- 
pected at that time that this movement would meet not only the higher 
education of engineers, but the needs of mechanics, which this paper 
emphasiz s. Perhaps, however, it was too much to expect that these 
schools, under the managementof professional educators, the most ab'e 
and suitable that could be selected at that tims, could have accom- 
plished so much or covered more ground than they have. It is most 
natural that each technical school management should be greatly in- 
fluenced by the college education and academic professionalism of tiie 
men who conduct it, to whom were entrusted the relations of academic 
and practical departments and those of theory and practice. This has 
resulted in a tendency to produce scientists and not mechanics. 
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It is not the policy and intention of engineering schools to put 
utficient time and stress on shop work to allow the student to attain 
horough practical skill. He very readily receives the impression that 
n engineer need not work with his own hands, though he admits that 
be should know how the work should be done by others. To be a 
horough mechanic, which he ought to be before he can be a well- 
ained mechanical engineer, he must ba able to do the work, and this 
je present technical school does not teach thoroughly. 

The gulf between the work of the schools and the shops has some- 
imes been called a difference between theory and practice ; but the 
eal variance in educational attempts is between men, between the me- 
hanic and the schoolman, between the machinist and the engineer. 


Brave attempts have been made to bring the two together, but with 


partial success Only. In one of our most prominent and practical 
pngineering schools a professor has designed a commutator which re- 
juired sections cut from a metal ring. The professor ordered two rings, 
0 that a piece from the second could be used to make up for the loss in 
utting up the first. The machinist said: ‘* Let me make one ring 
buly, somewhat larger than you want, cut it up, and then turn it to 
he exact size, and thus save the cost of the second ring.” ‘* No,” 
answered the professor, ‘‘ I am doing the engineering, I want you to 
othe work.” I state this actual occurrence, as one of many illustra- 
ions which might be given, to show that the two have not yet joined 
ork even in the technical schools. It is not always an easy matter to 
ecure this necessary union, and even where it seems to be attained it 
snot always complete. It can be secured by having both vital parts 
none and the same man. And it is exactly this union that the pro- 
sed system for training mechanics is designed to secure. 

The very surprising fact that the total number of students in technical 
olleges in this country is at present on the decrease, may suggest that 
some changes in the engineering courses would better meet the needs 
fa larger class. 

This unexpected falling off in the number of engineering students is 
greater than can be readily accounted for in these prosperous times, 
anounting to 15 per cent. from 1894 to 1897. These facts were first 
hown by Dr. Wadsworth, President of the Michigan College of Mines, 
and since verified by Mr. William Barclay Parsons, Trustee of 
olumbia University. 

I would also mention that with the tendency toward the abstract and 
scientific which has been referred to, has come the raising of standards 
for admission from year to year, so that the technical school has be- 
come more nearly on a par with the college than it was when it started, 
and this puts the school beyond the reach of boys who are to make 
workmen and also beyond the reach of many who would make 
engineers. 

Prof. R. H. Thurston, in a thorough treatise on this subject, says: 

In the opinion of many of the ablest and most authoritative members 
of the profession, the process of raising entrance requirements has 
already gone too far, and the result of carrying the process further, for 
purely sentimental reasons which do not appeal to the people who 
desire to send their sons to such schools, will be seriously to cripple 
institutions of this kind in the work of aiding the industrial classes. 

Thus, whatever the advantages of the technical school and college, 
which I would not for a moment belittle or decry, they do not meet 
he needs for which they were founded, but leave the uncovered field 
as large as ever. 

As a result of the technical school overlooking the needs of the large 
body of mechanics and devoting themselves to the production of 
scientific professionalists, they produce an enormous amount of dis- 
carded material, men who are neither fit for workmen nor engineers, 
men who are not at the start fit to become successful engineers. 

In a class of 100 in an engineering college, if only 5 make engineers 
such as the course is aimed to produce, the 95 others have not, in all 
probability, received a course of training well fitted for their special 
beeds and capacities. Further than this, the large portion of the class 
who are, to some extent, failures are also frequently disappointed men. 
. There are many reasons why the young man who enters an engineer- 
lng school 1s allowed to get false ideas regarding his future. He under- 
Stands that there is a lively demand in the active world for technically 
rained young men. He likes the idea of being an ‘‘ engineer,” and he 
knows that all the leading technical schools have high grade engineer- 
lng courses, the requirements are up to the colleges, and he expects 
When he graduates he will be able to engage in engineering work. 
When he finds that he either cannot do engineering work at all, or 
that there are ten engineer graduates to one position of that particular 





antly to a lower grade of work, and is never quite satisfied or happy in 
it. He feels that he was born and educated for something better. But 
was he? No. He only thought he was. His failure would be no 
fault of the school, however, if he had not been, in a sense, educated 
away from the work that he is obliged to undertake. These ‘‘ culls” 
from an engineering class are not first-class material for workmen in 
any department below the engineer. Such a man is a disappointment 
to himself and to his employer. And though we may be able to show 
that every graduate in a class has been greatly benefited and developed 
during the course of study, yet that is not a sufficient reason for a course 
fitted only to the very few and which allows the large majority to come 
to their disappointment through the general understanding that, if they 
were graduated, they would be engineers because they were graduates. 
Consider, also, what a fearfully expensive system this is, with its large 
percentage of failures or partial failures, to educate the few of which 
there is already a larger number than can secure positions as profes- 
sional engineers. 

We must remember that mechanical progress is very dependent upon 
the capitalist. The proprietor who stands behind the work is more and 
more inclined to trust his engineering to his own men who have grown 
up in the works and have, in some way or other, picked up science 
enough to get on with considerable success. The proprietor is not in- 
clined to put his work into the hands of a professional engineer who 
works on the same problem for other clients, and he is less and less in- 
clined to employ special engineers. When this is done at all], one en- 
gineer is employed by several concerns, and his time divided up among 
them. 

This lessened demand for polytechnic graduates was recognized sev- 
eral years ago in Europe, and some slight attempts were made to rem- 
edy the evil. As early as 1885 the British Commissioners found in 
Germany an excess over the demand of 1,000 well-trained polytechnic 
graduates, and they were informed that the manager of a large engin- 
eering works had been so importuned by these young men for employ- 
ment that he put a notice in his window: ‘* No polytechnic student 
need apply.” The Baron von Eyhesfeld, Austrian Minister of Instruc- 
tion, stated that the most serious problem in education in that country 
is to reduce the number of theoretical engineers (who, after their long 
course of study, find themselves not wanted) and to increase the num- 
ber of men in whose training theory and practice had been so combined 
that they could meet the great demand for those who can put theory 
and practice together. This statement, taken from a report of ‘‘ Tech- 
nical Instruction in Europe,” by the late C. O. Thompson, formerly 
President of the Rose Polytechnie Institute, and published by the 
United States Bureau of Education, is followed by another statement 
which shows that the tendency of the technical schools toward a par 
with the college, referred to above, was fully recognized and admitted 
at that time. This statement says: 

There is a constant and apparently irresistible tendency in all the 
lower schools to pass up into the higher by imperceptible advances. 
For example, at Chemnitz what used to be the Gewerbeschule has 
ranked since 1879 as a polytechnic school. But so true is it thata 
school of higher education never loses or departs from the cast it re- 
ceives in the first ten years of its existence, that the old polytechnics, 
modeled largely after the Ecole Polytechnique of Paris, have so steadily 
held to the theoretical training of engineers that the times have swept 
past them. The efforts now making in Austria to remedy this evil are 
more to the point than any others of Europe, but they are directed to- 
wards the artisan rather than the engineer. 

As a single instance from many that might be cited illustrating the 
tendency of technical schools in America as well as in Europe to drift 
more and more out of the reach of the boy who wishes to educate him- 
self as a mechanic, I refer to the history of the Worcester Polytechnic 
Institute. In 1884 the ful! course for a mechanical engineer was 34 
years. In 1896 it was 4 years. In 1884 the shop practice for the 34 
years’ course was 2,376 hours. In 1896, even with the 4 years’ course, 
the shop practice was only 1,709 hours, a reduction of over 28 per cent., 
and an increase of time and consequent expense to the student of 14 
percent. In 1884 a year’s school work eonsisted of 42 weeks. In 1896 
there were only 36 weeks, a loss of time of 14 per cent. The productive 
activity of the school shops has been reduced from $109,027.78 in 1896 
to only $20,801.82 in 1898. 

Since 1889 the tuition has been raised from $100 to $150—an increase 





kind, and that every year the demand for professional engineers grows’ 
less and the graduates more numerous, he turns his attention reluct- | 


of 50 percent. In 1873 this institution was able to advertise that 
the total expenses of a member of the school, including tuition, utensils 
and board, need not exceed $380 per year. The present advertised esti- 
mate is $450 per year—an increase of over 19 per cent. 

The proposed solution of the problem lies in the answer to the ques- 
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tion, ‘‘ How can we give our. boys a chance to learn a trade without 
being deprived of a good common school education, and at the same 
time secure a foundation upon which to build a higher education, if 
capcity and circumstances permit ?” 

The half-time school, established upon the plan outlined below, will, 
it is believed, answer this question and solve the problem. 

This school is aimed to fit each boy for the successive grades of me- 
chanics from the machinist up, so that at any time he will be fitted to 
take up his work outside as a well trained mechanic in the grade which 
he has completed, and be prepared to enter the training of the next 
grade. In other words, the object of the school is to produce many 
well trained and educated machinists, and from these machinists some 
foremen, from the foremen a few superintendents, and finally an occa- 
sional engineer. The character of the individual material in ability 
and natural aptitude determines the grade of the product of the school, 
whether workman, foremen, superintendent or engineer. The plan 
will be understood by a brief statement of its prominent features : 

1. A school which shall include a first class commercially successful 
and productive machine shop, which is a ‘department co-ordinate in 
importance, influence and educational value with the academic depart- 
ment. 

2. A school in which the pupils are to have instruction and practice 
in this shop during half the working hours in five days of each week 
for a period of four years. 

3. Instruction in the public schools during a portion of the other 
half of the time, equivalent to a high school course, restricted, abridged 
and improved to meet the needs of these pupils. 

4. Special care and method of selection of pupils who have finished 
the grammar school course and who have special aptness for me- 
chanical work. 

5. Management under a corporation whose trustees shall be practical 
business men. 

We can confidently assure a more thorough expert knowledge of the 
machinist’s trade, and a more practical skill in its various departments, 
than is generally secured by any apprenticeship in this country or 
Europe. This rather large expectation is based upon quite a thorough 
personal study of what is accomplished in England, France, Switzer- 
land and Germany, and also upon what has been accomplished during 
28 years at the Washburn shops of the Polytechnic Institute of Wor- 
cester, Mass. 

In this school, where a 3} years’ course included only 2,376 hours of 
shop practice, or, in other words, less than one-third of a 3-years’ ap 
prenticeship, the graduates have always enjoyed a high reputation for 
practical skill and shop experience. And it has been claimed through 
out the history of the school that its graduates are as skilful and effect 
ive practical machinists as those who have served a 3-years’ apprentice- 
ship to learn the machinist’s trade. This is a very bold claim, when it 
is remembered that together with this attainment of practical skill the 
graduate has obtained a thorough technical and scientific education. 
Aftera very thorough experience and after employing large numbers of 
these graduates in all capacities in machine shops, I think the claim is 
well sustained. 

In the half-time school actual shop practice in the various depart- 
ments would cover a much longer time, and under circumstances more 
favorable, because the attainment of a thorough machinist’s trade is 
confessedly the central point from which the future engineering work 
is to emanate. 

2. These pupils will receive, as a part of their shop practice, a much 
larger amount of time in lectures and instruction upon the technical 
part of the machinist’s business than is given in the technical school. 

3. It is proposed to train every pupil in the general knowledge and 
practice of drawing and machine design, and anyone having particular 
taste in this direction can have special and advanced instruction, the ob- 
ject being to make draftsmen superior to engineering school graduates 
in the following particulars : 

(a) More expert in execution of drawing and lettering. 

(b) Much more thoroughly familiar with all the shop knowledge af- 
fecting the efficiency of a draftsman on simple everyday work. 

(c) A more ready, reliable and precise use of arithmetic. 

4. It is proposed to train every pupil in a general knowledge and 
practice of pattern making and foundry molding, and in special cases 
give advanced instruction and practice in pattern making. In all 
cases, however, the machinist’s trade will be taught:as the basis of an y 
special line of mechanical work. 

5. Pupils who exhibit suitable qualifications as workmen and as di 
rectors of men, will have special opportunities to become fitted for 


among other qualifications necessary for foremen, would be re nired 
to show general ability in drawing, pattern making and special accy. 
racy and reliability in arithmetic. 

6. If anyone from the above mentioned classes of men exhibits tasis 
and natural abilities for high grade engineering work, requiring the 
highest mathematical and scientific knowledge, he will be encouraged 
and aided to take a course to meet his special requirements in an ep. 
gineering school. 

Do we get the best stock for engineers? We have the sons of engin. 
eers who stand first in the greatindustrial enterprises. The young men 
coming to the engineering schools are generally the best in many ways, 
They are usually well born ; they do not often come from poor homes, 
where work, stern effort and self denial keep boys out of reach of the 
thorough systematic mental training which fits them for entrance 
examinations. If such a boy from the poor home finds it possible to 
enter, the college life is rather out of his line and out of his reach, and 
the funds for the term bills are still more impossible. But in this class 
are many who should be fitted for the different grades of mechanics. 

It is well to remember, in the light of all history, that the revolutions 
of fate bring the submerged to the top, and after a while the child of 
fortune becomes enervated by advantageous ease and good keeping, 
and frequently the son, in spite of the father’s determination to give 
him a better chance than he had, lacks something which has distin. 
guished the father, and we may, after all, search this class in vain for 
the best stuff for engineers. It cannot, however, be the wisest educa- 
tional scheme which allows the rich man’s boy to degenerate, or merit 
to go undiscovered in the poorer classes, wherever it may exist. 

There are marvelous possibilities of skill and invention among a class 
of boys who are never thought of as possible engineers, boys who some- 
times make themselves leaders among the favored ones of the earth. 
In one of the largest and most prosperous industries nearby I find that 
the man who knows the most about a very important department car- 
ried a hod when the factory was building ten years ago; and the re. 
sponsible head of another department was ‘‘ snagging” castings eight 
years ago. One of the fond hopes of the half time school is that it will 
pan out the pure metal by a sifting process which is true and fair ; and 
selection of material ‘is the first important step in the process. The selec- 
tion of the pupils is only second in importance to the schooling itself. 

The proper education of the American mechanic will not necessarily 
be sought after by the boy who is best capable to become the mechanic. 
He must be sought out and then trained. The American boy needs 10 
be awakened't> the inducements for becoming an educated mechanic. 
Many a boy who is splendidly suited by nature and by inheritance to 
this calling is allowed by outside influences to drift into some other 
calling to which he is not adapted, all for the lack of a little guidance 
or some circumstance having no connection with his fitness or aptitude 
for mechanics, and thus is lost to the profession which needs him. 

The hindrance to the best results in engineering schools, which has 
come from the imperfect and unfair method of selection in making wp 
or enlisting its classes, has already been mentioned. Under the presett 
system it is a boy’s business to spend several years of cramming [ot 
examinations after he decides upon going to a polytechnic school o 
college. His whole aim with the aim of his teacher is to prepare for tle 
examinations. The fitting school develops an astonishing ability 
pass examinations which are not a true or adequate test of a boy’ 
fitness to make a mechanic or a mechanical engineer. Therefore th 
entering class of the polytechnic institute consists of a body of exper 
at examinations, while the boys all through the country who ought « 
be trained for manufacturing and mechanical industry are over|vokel 
and passed by, 

There is a great opportunity for improvement in the education of tht 
boy offered by a radical change in the matter of vacations The 
present method is to crowd the work of the week into five days, and ti 
work of the year into 35 or 37 weeks, making it as intense as possible 
for awhile and then letting up entirely. 

It is certainly not impossible to arrange a course of education aut 
training of a boy with hard work so judiciously distributed and so inte 
spersed with healthful, easy and enjoyable exercises and so inte 
mingled with daily (not quarterly or yearly) recreation, that |e ¥! 
never need or require entire or complete relief from duty. Noting 
so dangerous or so trying to a boy's nervous, mental and p)iys! 
constitution as the method of suddenly applied load and long in‘er* 
of total relief. Six days’ work in a week, with sufficient varit'l 
recreation, and healthful exercise distributed throughout each day, 
with Sunday. properly spent, wi!l, I think, assure much bett:r # 
more enjoyable effort on each following Monday than is poss! 





responsible positions, as working machine shop foremen, Such pupils, | where all the students’ work is dropped for two days every week 















TI 
the | 
men 
boys 
tion 
inste 
help 
ns 
in m 
tion 
ized 
teacl 

It 
alrea 
learr 
such 
cond 
thusi 
schor 
belie 
ady 
ble v 
draft 
lectu 
not a 
19 we 

An 
grad 
amot 
is int 
upris 
their 

Th 
of o1 
engil 
make 
Ame! 
train 
to ris 
stance 

Wi 
Worl 
by th 
our | 


bette 





Thi 
ingen 
of Kc 
The c 

Spe 
many 
lost t! 
statist 
show 
were 

The 
tions 
great 
ness, 
more 
have 
its aff 
in Org 
liane 
becau 
tions 
replac 
Coal. 
S€par, 
tion ¢ 

As 
atmo 
called 
and p 

Coa 
tende, 
deal « 
Perin 
to as¢ 














Dec 18, 1899 American Gas 


Light FZournal, 


977 





—_~ 








= 





if 


The same gain may be obtained by distributing the work throughout 
the 11 or 12 months of the year. I must not be understood as recom- 
mending harder or more work. I would make an easier course for 
boys, not a harder one, by having a better arrangement and distribu- 
tion of an ample amount of daily work, rest and recreation, and then, 
instead of the present vacation, which is frequently harmful instead of 
helpful, I would grant furloughs to any student who needed or desired 
it. Such furloughs are not impossible or impracticable, and would be, 
in my judgment, much better and more effective than the present vaca 


tion seasons. Letit be understood that this presupposes a school organ 
el fe the good of the pupils and not for the convenience of the 
teachers. . 

It seems to me that this danger is very great, a danger that has 
already been realized, from time to time, in almost every institution of 
learning. Many methods have been resorted to to avert the danger, 
such as shortening terms of study, which necessarily make them more 
condensed, the introduction of aihletics, etc.,which is apt to absorb en 
thusiasm needed for the work ; and when I have suggested continuous 
school work, less vacations and less interruptions, I insist that I do not 
believe in harder work but easier work for students, and I believe that 
: a 4 years’ course can be so arranged, with such interesting and profita- 
ions fi ble variety of occupation alternating between the recitation room, the 
1 of ™ drafting room, the pattern making room, the machine shop, the shop 
ing lecture room, and with the requisite amount of exercise and recreation, 
.-' Mi not at long intervals, but in every half day, that a boy’s life from 15 to 
3\V¢ B® 19 would be a joy and not a burden. 
tin- America has made a strong beginning as an export nation of high 
for grade machinery. _There are many evidences of the keen interest, 
amounting to surprise and alarm, on the part of our Europe rivals. It 
is interesting to note their efforts to discover the causes of this sudden 
uprising of a new and evidently powerful rival in a field heretofore all 
their own, 

The cause of our supremacy has not been altogether the superiority 
of our engineers, for foreign nations also have highly educated 
engineers. But it has largely resulted from the superior character and 
make up of our mechanics, which has come from the chance which 
America gives the workman, and in the liberal and wise provisions to 
train free- born American boys, giving each a fair field and open path 
to rise from one plane to a higher one, as his abilities and circum- 
stances may warrant. 

We must not allow ourselves to rest secure in the belief that our Old 
World competitors will be slow to discern this cause or slow to profit 
by the example. Therefore, what more potent steps can we take for 
our protection than to keep this path open from the bottom and to 
better our methods all the way up through the successive steps ? 
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The Combustibility of Coals. 


— > 
By Mr. O. Lana, in Gluckauf. 


This subject has been largely treated by Professor Fischer, of Gott- 
ingen, not only at the general meeting of the German Chemical Society 
of Konigshutte, but also in the ‘ Zeitschrift fur Angewandte Chemie.”’ 
The conclusions arrived at may prove acceptable. 

Spontaneous combustion has long been known in connection with 
many organic substances besides coal ; and, in addition to the vessels 
lost through this cause recorded by the British Commission of 1877, 
statistics collected by the German ‘‘ Spediteur und Rhedereizeitung ” 
show that, of the 155 coal laden vessels lust between 1889 and 1896, 40 
Were burnt and 30 left no trace. 

Thorough investigation soon established the fact that yarious descrip- 
tions of coal behave very differently in this respect, and also that a 
great deal depends upon the size of the pieces as well as upon damp 
ness. A loss during storage and the self ignition of coal are nothing 
more than manifestations of oxidation ; but great differences of opinion 
have existed and still exist as regards the influence of iron pyrites and 
ts affinities when found in coal. For separating the sulphur contained 
'0 organic combinations in coal from that of the sulphide, great re- 
liance is placed in bromine ; butits action cannot be depended upon, 
because the coal contains variable quantities of unsaturated combina- 
ions which store up bromine, and also combinations in which bromine 
replaces a portion of the hydrogen. While bromine acts »pon the 
coal, a portion of the organically combined sulphur can also be 
separated as sulphuric acid ; and again it is not impossible that a por 
tion of the sulphuric acid formed is again absorbed by the coal. 

As regards the various behavior of different coals in the presence of 
atmospheric oxygen, it is not their elementary composition, nor the so- 
calle excess of hydrogen, which exerts its influence, but the nature 
and proportion of the various particles in combination with coal. 

Coals which rapidly absorb oxygen, and therefore those that have a 
tendency to spontaneous combustion, will also quickly take up a great 
deal of bromine. If this tendency be generally verified by further ex- 
Periments with the most various kinds of coal, one will be in a position 
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thor—whether a given coal is specially inclined to loss through storage 
and also to spontaneous combustion. 
The important test proposed by Fischer as a provisional measure, for 
vessels to be loaded with coal the properties of which are not known, is 
the following: 1 gramme (,'; ounce) of the coal sample, finely pow- 
dered, is to be mixed with 20 cubic centimeters (1.22 cubic inch) of di- 
luted muriatic acid and then 5 cubic centimeters (0.3 cubic inch), added 
four times consecutively to a ‘“‘half normal potassium bromide solu- 
tion ” with frequent shaking ; and if now bromide, distinguished by its 
color and smell, be set free, the coal may be regarded as free from dan- 
ger, the exact limit, however, being only determinable by very numer- 
ous experiments with the most various kinds of coal. The “half nor- 
mal ” solution of bromide and bromate of potassium develops with sul- 
phuric acid for 1 cubic centimeter (0.06 cubic inch), 40 milligrammes 
(0.617 grain) of bromine according to the equation— 
5PBr + PBrO, + 6HU1 = 6PC1 + 3H,O + 3B,. 

The results are summed up as follows: Coals contain larger or 
smaller quantities of unsaturated combinations which eagerly absorb 
oxygen, thereby increasing in weight but losing in combustibility and 
cokability ; and the more quickly this absorption of oxygen takes 
place, so much the more must care be taken when storing the coal that 
the heat set up be correspondingly taken off, because with rising tem- 
perature the speed of oxidaticn greatly increases, and also the danger 
of spontaneous combustion. 
A second series of combinations contained in coals also absorbs oxy- 
gen, but with separation of the carbonic acid and water ; and this pro- 
cess of oxidation is effected more slowly than that previously men- 
tioned, while diminishing the weight and value of the coal, so that as 
regards self-ignition these coal constituents are of far less importance 
than any unsaturated compounds. 
According to the proportion of the quantities in which both combina- 
tions take place, a coal may, on being stored in the open air, increase 
in weight, remain unchanged, or lose, while at the same time its value 
will always diminish more or less ; but with large coal stored dry in a 
cool place this loss will generally be inconsiderable. 

Dampness favors ignition, especially if damp, small coal be covered 
with other coal to the height of 6 or 7 metres (mean 20 feet), as has 


been repeatedly observed. For instance, several cases of spontaneous 
combustion occurred in the coal-bins of the Gottingen gas works every 
time that, on account of a damaged roof, the coal stored to the above 
named height became wetted through, while when the roof was made 
tight, and the coal not stored to a greater height than 5 m. (16 feet), no 
further case of self-ignition occurred. 

Some descriptions of coal take up oxygen rather more slowly, but 
others again more quickly, in damp air, and this even to a greater ex- 
tent when in a wetted condition, because in that case the oxygen acts 
in the form of a watery solution upon the unsaturated combinations. 
Even the oxidation of the combined iron pyrites is greatly favored by 
wetting the coal, so that in wet coals pyrites can very readily favor 
spontaneous combustion, although this is not likely to take place with 
dry coals. Moreover, as organically combined sulphur is not especially 
inclined to oxidation, the influence of sulphide or of sulphur upon the 
self ignition of coals is generally over estimated. 

As is well known, for the ignition of all combustible substances, in- 
cluding the coals, it is necessary that they be brought to the ignition 
temperature in the presence of oxygen; and, therefore, so much air is 
led through stocked coal that the heat generated by the oxidation is 
taken off, so in this manner the raising of the coal to the ignition 
temperature is avoided, such ventilation preventing self-ignition. Inas- 
much, however, as this cannot be practically brought about, the 
artificial ventilation of stocked coal is a critical matter, as it often 
distinetly favors spontaneous combustion ; and the safest means for 
preventing this would be the complete exclusion of oxygen, which, 
however, is unfortunately not possible except in very rare cases. It is, 
therefore, especially important to prevent a heating of the coal that 
coals should be dried and protected from rain, sunshine and other 
sources of heat, while not being stacked to too great heights. 

It is evident, however, concludes Herr Lang, that sufficient light has 
not yet been thrown upon this question, but that there still remain a 
great many important points to be cleared up, and Professor Fischer 
regrets that the chemistry of coal has been scientifically dealt with to 
so slight an extent, even in Germany, which country produces coal to 
the value of 700 or 800 million marks (mean $187,500,000) per annum ; 
Much’s Steinkohlenchemie standing too much alone. He announces, 
however, that investigations are alreagy in progress, with comprehen. 
sive experiments in connection with oxidized, bromurized, etc., coals, 
for determining more exactly the constituents to which the behavior of 
coals in air, their cokability, yield in gas, etc., must be ascribed. In 
his opinion, however, it depends, so far as practice is concerned, very 
much upon a knowledge of the behavior for the time being of the oxy- 
dizing process that detracts from the value of coal whether such pro- 
cess occasions the same amount of injury in equal periods of time, or 
whether it becomes considerably reduced after exerting its influence 
for a certain period, and again whether, and why, it is only in case of 
need that coal is taken from stock after the chief period of deteriora- 





0 ascertain in a few minutes—and this point is emphasized by the au- 





tion is passed and the coal has only retained its form. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
sesilltmmiandins 

Mr. H. W. Tye, Secretary of the Massachusetts Institute of Tech- 
nology, writing under date of the 6th inst., informs us that the Insti- 
tute has recently been in receipt of a gift, amounting to $50,000, from 
Mr. Augustus Lowell, who directs that it is to serve as the nucleus of 
a fund, the income of which shall be used for the benefit and advan- 
tage of the tedching staff of the Institute, in cases of illness, death or 
retirement, subject to such regulations as the government of the Insti- 
tute may from time to time direct. In construing the deed of the gift 
Secretary Tyler says: ‘“‘It is not apparently the wish of the donor, 
nor would it harmonize with the practice of the Institute in its general 
policy in the matter of appointments, that any hard-and-fast scheme of 
pensioning at a ceriain age should be inaugurated, even were there 
sufficient endowment available for that purpose.” 





Mr. GeorGe W. Beck, formerly in charge of the plant of the Canisteo 
(N. Y.) Gas Company, has been appointed Superintendent of the Com- 
pany at Sunbury, Pa. 





Mr. H. W. BurK#ART is now in charge of the works of the Hollister 
(Cal.) Light and Power Company. His appointment dates from the 
1st inst. 


Messrs. P. B. Shaw, Henry Metzger, Godfrey Heff and L. M. Gar- 
rison have incorporated the United Water, Gas and Electric Company, 
to transact business in Williamsport, Pa. It is capitalized in $500,000. 








A CORRESPONDENT incloses the following clipping, from the Balti- 
more (Md.) News, of recent date: ‘* The price of gas has been reduced, 
from $1.25 per 1,000 cubic feet, to 75 cents, but the Consolidated Gas 
Company will not recognize the reduction. The police and detectives 
of Baltimore are looking for the man who made the reduction, and if 
he is apprehended he will have to answer at least four charges of ob- 
taining money under false pretences: From August Muhler, grocer, 
22 North Eden street, he secured $2.25; from Isaac Flura, 41 Lloyd 
street, $2.25; from Charley Jun Lee, 904 East Fayette street, $1.50; 
and from Quong Hing Lung, 303 Hanover street, $2.75. In each case 
the unknown represented himself as agent for the Consolidated Gas 
Company and called immediately after the last monthly bill had been 
left by the regular agent. He represented that the Company needed 
money for Christmas presents and various other purposes, and said that 
if the bills were paid at once the price would be reduced to 75 cents per 
1,000 cubic feet. The victims fell over themselves in their haste to 
secure advantage of the reduced rates, and unanimously invited the 
‘agent’ to cell again next month with another bargain. He won’t call, 
however. In the rase of Charley Jun Lee the bogus agent gave the 
greatest bargain ever heard of in the history of gascompanies. He as- 
sured Lee that all the talk about the gas people being monopolists and 
grabbers was all nonsense, and to prove it he made Lee the stock 
offer Lee, however, was slow to take it, and the ‘agent’ then told 
him that the Gas Company, being very anxious to please him of all 
consumers, would cut his bill from $5.75 to $1.50, provided he paid 
right away. Lee took the offer and received in exchange for his money 
the following unique receipt, written on a blank check : ‘Pay to the 
order of Charley Jun Lee, $1.50. Signed.’ The signature was a rub- 


ber stamp monogram, ‘L. F. B.’ On one of the receipts the ‘ agent’ 
signed a name that looked like ‘E. E. S. Knowey,’ although it was 
difficult to decipher. Asarule, he used the stamp, and used it gen- 
erously. On a bogus meter check he stamped his monogram all over 
the figures, and made a little border of signatures to impress his victim. 
His victim was duly impressed.” 





THe American Investment Company has arranged by purchase for 
the consolidation of the gas and electric lighting interests of Mount 
Holly, N. J. 





THE reorganization and consolidation of the gas, electric lighting and 
street railway interests of Anniston, Ala., were completed early this 
month. The succeeding corporation is to be known as the Anniston 
Electric and Gas Company, and its Manager is Mr. Howard W. Sexton, 
who is thoroughly familiar with the state of the separate properties that 
go to make the merged enterprise. 





Mr. James D. WALKER, some years ago prominent in the manage- 
ment of the San Francisco Gas Company, died at his home in Shalden, 
Devonshire, England, on the 11th ult. He was in his 74th year. 





Mr. F, H. Hess, formerly Superintendent of the Mount Clemens 
(Mich.) Gas Company, has been appointed Manager of the Benton 
Harbor-St. Joseph (Mich.) Gas Company. 





Mr. W. E. CrRansTON succeeds Mr. Hess in the Superintendency 
the Mount Clemens works. 





In the JourNAL for the 4th inst. we said that Mr. F. H. Shelton, of 
Philadelphia, and Mr. R. D. Apperson, of Staunton, Va., were cop. 
cerned with an opposition gas movement for Lynchburg, Va. Wear 
more than satisfied to know that our first advices were incorrect, for we 
have siuce learned that the franchise asked for by the gentleme, 
named is in reality a new franchise for the old company, under which 
the powers of the latter may be enlarged or extended. Messrs. Shelton, 
Apperson and their associates have purchased outright all the stock 
heretofore owned by the proprietors of the Lynchburg Gas Lighj 
Company. 


L. F. Coruiss, of Brooklyn, N. Y., is informed that the last dividend 
by the Pacific Gas Improvement Company, of San Francisco, (al, 
was made payable the 11th inst. 








THE Moorestown (N. J.) Gas Company, capitalized in $15,000, has 
been incorporated for the purpose of supplying gas in the place named, 
on lighting, heating and power account. Its officers are: President, 
Joseph T. Sullivan ; Vice-President, George W. Heaton ; Secretary 
and Treasurer, Maitland F. Griggs. 





Mr. James H. THroop has been oppointed General Manager of the 
Norwich (N. Y.) Gas and Electric Company. 





AT the election held in Davenport, Iowa, early this month, t 
determine whether or not a franchise permitting the Peoples Light 
Company to construct and operate a gas works in that city should be 
adopted, the vote was largely in favor of the proposition. 





A correspondent, writing from Bath, Maine, under date of the 12th 
inst., says that Messrs. Arthur Sewall, George Fisher and others have 
appealed to the first mortgage bond holders of the Bath Gas ani 
Electric Company for an examination of its affairs. They allege that 
the assignees of the Company refuse to give a statement of the Con- 
pany's business standing, and further claim that the assignees are 
operating the plant to the detriment of those financially interested 
therein. 





Tue following is from the Philadelphia Press, dated the 9th inst: 
‘‘The battle royal in the Bay State Gas Company litigation took place 
yesterday before Judge Dallas in the United States Circuit Court. The 
matter was brought to the court to determine the materiality and rele- 
vancy of the question put to William H. Miller, the Secretary and 
Treasurer of the Company, at the hearing before the examiners in the 


case. The question was asked in the suit of Jacob Edwards and others 
against the ‘Bay State Gas Company, of Delaware, and J. Edward Ad: 
dicks and others ; and by advice of counsel Mr. Miller refused to an- 
swer this question before the examiners: ‘ Will you please give to the 
court in detail the assets, property and investments of the defendant 
corporation, as of the 1st day of November, 1893?’ On the surface the 
question is a simple and plain one, but it is said that the answer to i! 
will go to the very heart of the important Bay State Gas Company lit: 
igation. At the hearing many of the legal lights of New York, Bos‘oa 
and Philadelphia took part. After an argument lasting several hours 
the two sides handed up briefs and the Judge reserved his decision. The 
suit is for an accounting by stock and bondholders entitled to share in 
the net profits of the defendant Company if there be any. If the com 
plainants are successful in proving their case they will be entitled to 4 
decree directing an accounting by the defendant Company, but until 
they have such a decree it is contended for the defendant Company tha! 
a knowledge in detail of the assets, property, investments, income, ex 
penses, etc., cannot be obtained by them over the objection of the de 
fendants.” 


Mr. Joun J. KniGHT, Manager of the Kalamazoo (Mich.) Gas Light 
Company, is authority for this statement, which was recently made t0 
a reporter of the Kalamazoo Telegraph: ‘The Gas Company is pie 
paring to make very large extensions during the coming year, both 1 
its works and to its main system. We have now engineers at work 
planning for a new side track, new coal storage sheds, proper weighing 
apparatus and other betterments.: The scheme includes the erection 0 
a meter house and the placing therein of a suitable station meter. We 
have also various petitions in our office for the extension of mains, par 
ticularly on what is known as the East Side.” Mr. Knight went on 
say that the proposed main extension would include the placing of 00 
less than 5 miles of pipe, and that before the expenditure on all 4& 
counts was at an end not less than $50,000 would have been invested. 








TuE local authorities of Poughkeepsie, N. Y., have authorized the 
Poughkeepsie Gas Company to light the public buildings for another 
year. The rate agreed on is $1.50 per 1,000 cubic feet. 

(Continued on page 979.) 
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(Continued from page 978.) 


WE understand that Philadelphia capitalists 
have made a good, round bid for the franchise 
and properties of the Consumers Gas Company, 
of Woodbury, N. J: ; 








A CORRESPONDENT in Little Rock, Ark., for- 
wards the following: ‘‘Some days ago the To- 
peka Federal Light, Heat and Power Company 
fileu articles of incorporation. According to 
the recital the Company proposes : ‘The man- 
ufacturing and vending of gas and electric cur- 
rents, and the distributing and delivering of 
same for any and all purposes for which they 
can be used in the city of Topeka and its 
suburbs. The manufacturing, producing, buy- 
ing, selling, distributing, delivering and uti- 
lizing of all forms of products that enter into 
the manufacture, distribution and use of gas 
and electric currents.’ The directors of the 
concern are: John A. Kleinhaus, John Mar- 
tin, M, Snattinger, W. C. Stephenson, G. B. 
Payne, Jas. M. Padgett, L. F. Randolph and 
F. White.” 








Mr. E. C. Monrog, who wants (?) to supply 
gas in Auburn, .N. Y., has asked the City 
Council of that place to ‘extend for two years” 
the franchise that he is said to possess. By 
the time that Mr. Dunning and his associates 
of the Auburn Gas Light Company get through 
with Mr. Monroe and his backers the latter 
will have reason to believe that Auburn is not 
agood place for the exercise of their peculiar 
talents. 








THe main system of the Media (Pa.) Gas 
Company is being extended and reinforced. 








It is proposed, through theagency of the re- 
cently incorporated Ohio and Indiana Con- 
solidated Natural and Illuminating Company, 
to consolidate the interests and properties of 
the Indiana Natural and Illuminating Gas 
Company, the Logansport and Wabash Val- 
ley Gas Company, the Fort Wayne Gas 
Company, the Lafayette Gas Company and 
the Ohio and Indiana Gas Company. The 
capital stock @f the succeeding Company 
is put at $10,000,000. The Directors of 
the concern, in their notification to the 
shareholders of the separate Companies over 
the proposed merging, among other things, 
say: ‘*The Directors notice with regret 
that recently there has appeared to be a feeling 
of alarm among the*security holders in all of 
the five Companies, as evidenced by more fre- 
quent transfers of stock and the declining 
prices of both bonds and stock. The Directors, 
holding more than 30 per cent. of the capital 
stock, ieel that this alarm is uncalled for. Ex- 
aggerated reports of soon expected failure of 
natural gas have caused this uneasiness. That 
the ‘rock pressure’ is continually decreasing 
lstrue; but volume remains even in the pres- 
ent tields. How long this will continue no 
One knows; as impossible to determine now as 
eight or ten years ago. Meanwhile it will cost 
each year more and more to continue the 





present volume of gas, because of greater 
distances from the source of supply to points 
of consumption; and, also, because the 
greater number of wells required, and the 
additional cost of pumping station, first to 
build, then to maintain, to take the place of 
the natural rock pressure, which, as is stated, 
is diminishing. This increased cost, will, we 
are sure, be cheerfully borne by the intelligent 
communities using our gas; and they will, 
ultimately, grant us the right in all the cities 
and towns (we already have this concession in 
some), to use meters, charging for gas a fixed 
price, and thus obviating waste. This is in the 
interest of the communities themselves, as 
much as in the interest of the Companies sup- 
plying their needs. No one knows better than 
they do that their continued prosperity depends 
upon the permanence of the supply of natural 
gas. This winter, and probably every winter, 
there will be reports of failure of natural gas. 
Do not be unnecessarily disturbed thereby. 
This has always occurred, and always will 
occur in extremely cold weather, everyone 
then demanding greater amounts, while the 
supply cannot be suddenly increased. This is 
true of your coal furnaces, and heat furnished 
by steam companies in extremely cold weather; 
but, with the cessation of low temperature the 
trouble passes away.”’ The Committee in 
charge of the reorganization is appended : 
Chas. F. Dieterich, A. N. Brady, Geo. C. 
Clark, A. B. Proal, James H. Benedict and J. 
Bertschmann. 








The Market for Gas Securities. 





The general stock market was quite at the 
panic point this week. The net results, so far 
as city gas shares are concerned, are about like 
this : Consolidated may be returned at 180 on 
the low side, with a recovery to-day (Friday) 
to 1834}—at the close of the market 183} was 
bid for it, holders asking 1844. Standard com- 
mon was 102 for the low and 106} for the high 
—current quotations for it are 105 to 108. This 
stock is very cheap. New Amsterdam common 
is gradually getting to its hydraulic level ; 204 
was bid for it, and holders asked only a point 
more. Mutual is strong, as it should be. In 
fact, if common sense prevailed just now in 
local gas circles, all of the shares would be 
strong. However, anything outside of New 
Amsterdams seem good purchases at current 
prices. 

Brooklyn Union wavers some, but it is un 
doubtedly cheap at 137. Peoples, of Chicago, 
sharing in the general depression, is returned 
at 106 to 107. It should be considered cheap 
at 125. Bay State is little heard from, despite 
the litigation that is in progress. Laclede 
common is off to 78. San Francisco Gas and 
Electric continues fairly firm. Respecting this 
Company we have the satisfaction of saying 
that all rumors regarding differences between 
President Crockett and his Directors are noth- 
ing more than vapors. 





Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau Street, New Yor Ciry. 
Dec. 18. 
&@™ All communications will receive particular attention 


G2 The following quotations are based on the par value 
of $100 per share, 

N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated....... eveceeess $39,078,000 100 18344 184 
Central Union, Bonds, 5’s. 8,000,000 1,000 107% 108% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 ‘ 

* MRCOG Rs. cess 2,300,000 1,000 115 18 
Metronolitan Bonds .. .... 658,000 a 108 112 
IE ii civiscvecdecsedees 4,590,000 100 300 «330 

© BeRES ccccccccevceses 1,500,000 1,000 100 Wz 
Municipal Bonds............ 750,000 ‘ dea on 
New Amsterdam Gas Co... 13,000,000 100 Wye é=OIke 
Preferred....... decckiws 10,000,000 100 44 48 
Bonds, 5°S..seceeeseseeee 11,000,000 1,000 _92 93 





Northern Union, Bonds, 5’s. _ 1,250,000 
New York and East River.. 
Bonds 1st 5's.......cecee 3,500,000 
** 1st Con. 5’s......- 1,500,000 
Richmond Co., 8. I......... 348,650 
= DOE ccc 100,000 
Is in cctdiccscdccccens 5,000,000 
PeORGOR.. 5... canceceue 5,000,000 
Bonds, 1st Mortgage, 5’s 1,500,000 
Yonkers ..... ecccccccccccces 299,65 
Out-of-Town Companies. 
Brooklyn Union .........0+s 15,000,000 
- “ Bonds (5's) 15 000,000 
BT Be iiccccicntgsdecdas 50,000,000 
. Income Bonds..... 2,000,000 
Binghamton Gas Works... . 450,000 
© =~. RA. ccccece 475,000 
Boston United Gas Co.— 
1s Series S. F. Trust.... 7,000,000 
=, = « “4... 3,000,000 
Buffalo City Gas Co........ 5,500,000 
be > Bonds, 5’s 5,250,000 
Central, San Francisco..... 2,000,000 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 
Columbus (0.) Gas Co., ist 
Mortgage Bonds.......... 1,207,000 
Columbus (O.) Gas Lt. & 
enti OS sccccdscs occ 1,682,750 
Pe EE eee 3,026,50u 
Consumers, Jersey City 
GED 6c cccdeteeicséedcdces 600,090 
Cincinnati G. & C.Co....... 8,500,000 
Consumers, Toronto........ 1,700,000 
Capital,Sacramenk ...... 500,000 
Bonds (6’s).. wee 150,000 
Consolidated. Baltimore... 11,000,000 
Mortgage, 6’s........... 3,600,000 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, ist 6’s. ...... 910,000 
Consolidated, 1st 5’s.... 1,490 000 
Consolidated GasCo.ofN.J. 1,000,000 
© Com ee Pe..... 380,000 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......... 90,000 
DOE ok cues cestvsccee 75,000 
Detroit City Gas Co........ 4,560,000 
© Fler LS OO... cccs 4,598,000 
Detroit Gas Co., 5°S.... «+. 386,000 
.. Te iaeedees cess 16,000 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 
FURS WEED sccccccccscecece 2,000,000 
. ee 2,000,000 
Grand Rapids Gas Lt.Co.. 1,000,000 
2. lst Mtg. 5°S....0000 1,125,000 
PD cans-eteusadacieds 750,000 
Hudson County Gas Co., of 
DO: FOGG sacdictadcuewe 10,500,000 
i Bonds, 5’s..... 10,500,000 
POiincts acccccecce 2,000,000 
o Bonds, 6’s....... 2 650,000 
Jackson Gas Co......e.e00s 250,000 
“ Ist Mtg. 5°B....cce0 250,000 
Lafayette Gas Co., Ind..... 1,000,000 
BOGGS veetictes séccocvecs 1,000,000 
ROUND svc dascsctscticcecs 2,570,000 
Laclede, St. Louis .......... 7,500,000 
pe ee 2,500,000 
DO sis cccteds cecccses 10,000,000 
Madison Gas & Elec. Co.... 400,000 
© Bee Ciidccten 350,000 
Montreal, Canada .......... 2,000,000 
Newark, N. J,,GasCo...... 16,000,000 
Bonds, 6S vcceccccccccce 4,600,000 
We TRGGOR son ccsctacoccecce 1,000,000 
Nashville Gas Lt, Co........ 1,000,000 
Ce, GR svccccccccacscs 2,000,000 
- Bonds. :.....-« 750,000 
Peoples G. L. & Coke Co., of 
a iicsntsntkcswsceis 25,000,000 
Peoples Gas Lt. & Coke Co., 
Chicago, Ist Mortgage.... 20,100,000 
2d 5 +--+. 2,500,000 
Rochester Gas & Elec. Co.. 2,150,000 
PHENO c.cg cztcccecee 2,150,000 
Consolidated 5’s........ 2,000,000 
San Francisco, Cal. ........ 10,000,000 
St. Paul Gas Light Co...... 1,500,000 
ist Mortgage 6’s........ 650,000 
Extension, 6°8........0+5 600,000 
General Mortgage, 5’s.. 2,428,000 
St. Joseph Gas Co.......... 1,000,000 
" Ist Mtg. 5’s...... aa 750,000 
Gprneebas We To ceseccecscce 1,750,000 
pe 1,612 000 
Washington, D.C ...... sees 2,600,000 
First mortgage 6’s...... 600,000 
Western, Milwaukee ....... 4,000,000 
Bonds, 5’s..... « «sesese 3,830,500 
Wilmington, Del.soss.eseees 600,000 


100 
100 
1,000 
100 
50 
50 
1,000 
100 


100 
1,000 


100 


1,000 
100 


1,000 


1,000 
25 


1,000 





95 97 
109 111 
112 114 
70 
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135 ée 
112 114 
130 
135 138 
118 119 

13g 1% 

ee 75 
40 be 
964 944 
92 « 
68 71 

9 11 
S4 85 

106 = 108 
104 104144 
106 108 
6) 65 
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American Meter Co., New York and Philadelphia ..... . 


Maryland Meter and Manufacturing Co., Baltimore, Mi. 1) 
Keystone Meter Co., Royersford, Pa.......... aeeeceesce, 1002 


Wm. M. Crane Co., New York City..,......... eececees. 


Nathaniel Tufts Meter Co., Boston Mass................ 10g 


Gilbert & Barker Mfg. Co., New York City............ 


HOT WATER HEATERS. 
Wm. M. Crane Co., New York City............ Sebebece 
Gilbert & Barker Mfg. Co, New York City............. 


GASHOLDER TANKS. 
J P. Whittier, Brooklyn, N. Y.... 


GASHOLDERS, 
Bartlett, Hayward & Co., Baltimore, Md..... : 
Continental Iron Works, Brooklyn, N. Y........++0++.. 


eeereeeee 


Deily & Fowler, Philadelphia, Pa..........++.s0++ eoveees 10M) 


Davis & Farnum Mfg. Co., Waltham, Mass.......... Saves 


Kerr Murray Mfg. Co., Fort Wayne, Ind........s.e00005. & if 
Stacey Mfg. Co., Cincinnati, Ohio..........00000+ coccces. 90 


R. D. Wood & Co., Philadelphia, Pa..... 
Logan Iron Works, Brooklyn, N. Y.. 
Riter-Conley Mfg. Co., Pittsburgh, Pa....... coco 


GAS SECURITIES. 
Henry Marquand & Co., New York City............... 


ADVERTISING. 
J. Howland Harding, New York City...........seee0-.. 


BOOKS, ETC. 


Newbigging’s Handbook.......ssecseseeeeececeeeeseeveees gg 


Field’s Analysis, 1898...........seee0 Pededecesn ebbee... 
Scientific Books.........s6++ 
Digest of Gas Cases...... 
Practical Photometry............ 
Gas Flow Computers.......... 
Hughes’ “Gas Works”’... 


Gas Engineer’s Pocket-Book........ Coaeseeeeebaeevecors - { 


Excerpts from Reports of Gas Commissioners........ 


Poole on Fuels........+ese00s ovcese cesescenccsocee Dbecece. VG 


Binders.......... evccccccee 200s poceesccccncces Deeeehtsoes 10¢ 
Directory of Gas Companies ........ Che pccccevecessore. 


Practical Handbook on Gas Engines............s000.-... $ 


Coal Tar Tree...... 


See e eater eeeeeeeeeees Cee eee eeeeerene 





evecccccecceseesecs LUM 


eee eee eeeeeeeeeesseeeees evceee wt 
PPereeerrr irre es ceccccevecceccers 
eeecccecceccecesessesess he 
Cece eeereereeeeeeseeeesesess 0% 


Seema eeweseereeeeeseseeseeeseres UN) 











WANTED, 


Position as Superintendent, 


A hustler, with experience in selling gas stoves, under 
stands the manufacture of coal and water gas, is assistant to 
Superintendent of Works, with an output of three hundred 


million per annum. 
1280-1 


Address “ E, P.,”’ care this Journa. 





Position Wanted 


As Superintendent of Gas Works, 


By a young man who has had 15 years’ experience as Super 
intendent of gas and electric light plants, and has been 


nearly 12 years with one Company. Best of references. 
1280-3 Address** §.,.’ 


care this JouRNAL. 





Position Wanted 


In a Water Gas Plant. 





Eight years’ experience. Can make gas, do gasfitting, set 
Is a good, all-round gas man 


stoves, run services, etc. 
Best of references. Please state wages. 
1280-1 








Position Wanted 


As Manager or Engineer of a Gas 


Company. 
A Thoroughly Competent Gas Manager of many years 


Gas Company ae 
— Highest references given. Address pee The, 


267-tf Care this Journal. al. 


Address " H.,”’ care this Journa.. 





* ex: 
perience in the manufacturing und the executive ends of 4 
— Company desires a position as Manager or Engineer 0! 4 

not less than 50,000,000 cubic feet pe! 








FOR SALE. 


We have for sale 


The Entire Plant, Machinery, Piping, 
Valves, Tanks, and Everything A? 
pertaining to the Consolidated Ga‘ 
Works, at 111th St. and Ist Ave 


In Ai condition. Purchased by us at auction, Dec. 1). 199%, 
from the Department of Public Parks, to make room ‘oF ® 


new park. Any part for sale. 
J, REEBER’S SONS, 


409 E. 107th Street, N, Y. City. 
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“WANTED, For Sale. — HENRY MARQUAND & C0. 


A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. ‘y A N K E R S 


to take charge of small Gas and Electric Light Plant in| Address FORT WAYNE ELECTRIC CORPORATION, 
; “a 4 1097-tf Fort Wayne, Ind. 
Southern Illinois. Address 


1278-4 “K. W.,” care this Journal. B R O K E R Be 


Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 


rey 4. THEHUNTRESS MFG. CO. OPERATING EX- 
ent | 
Wrought Truss Poles eed 


FOR TELEGRAPH, TELEPHONE, 








A Competent Gas Manager 


AND 






















| 160 Broadway, New York City. 


“THE MINER” 






























STROH & OSIUS, Pat’ees, or 
at oe eee Mich. Ammonia Works. Detroit. Mich. | Globe 
Light, Durable and Strong. 
When writing for prices always | Street and Boulevard 
SKE IIE g< J 
J, HOLMES HUNTRESS pO | Lamps 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 


— ew 


pacssuee WATER TUBE BOILERS 


Economy, Safety, Capacity, Durability. 


| |e 4 1 oO), ie - 10) | 


The Pioneer Vertical Water Tube Boiler of the World 


| ' STACKS, TANKS AND MISCELLANEOUS METAL WORK 
| = sas) 04-4 oe) 10) | a - ele e 


Sole Manufacturers NEW YORK, U.S. A. 
Telephone, 1229 18th St Cable Address ‘‘ Paila,’’ N.Y 


MFG. CO, 


| 
Janesville, Wis. 


AOVERTISING, 


1545 BR°ADWAY, 
LONG ACRE SQUARE 
2 _ NEW YORK 
DSH WO SOW yO» Oil 
GCE 








Fig 2: 
' 


















































CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 





In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 


> 














Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 


Coal Tar Genealogical Tree. Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 


COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
With Rollers. Price, $3.50. Orders may be sent to 


4. M. CALLENDER & CO., No. 32 Pine Street, New York 
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dUthertand Construction & Improvemen| i 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN 


Owners of the “ SUTHERLAND ”’ Patents for Water Gas Apparatus. 




































ft 
i 
. : ° aS 
Gas, Electric Light, Water Works, and Electric [| 
- * i f 
Street Railways Built, Remodeled, Ek 
Operated, Bought and Sold. f 
| 
A few of the places where the SUTHERLAND ee is in successful operation : . | 
Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, III. 7 
Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. iT 
Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. | 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. p 
Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. Ti 
Green Bay, Wis. . Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 
CORRESPONDENCE SOLICITED. § 
K 
Carey Gas Mays THE LINK-BELT MACHINERY CO. 
ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 
Sropper Go. - 
SIE 16TH ST NY. LINK-BELT sess sss: J 
Tilting Coal and Coke Cars, 
Breaker Rolls, Shaking Screens, 
| Power Transmitting Machinery 
FOR SHUTTING OFF GAS IN MAINS Mosbiniry denigned and euecied ty auth 
TEMPORARILY DURING ALTERATIONS existing conditions and available space. 
AND REPAIRS “*Link-Belt” Breaker. CATALOGUE UPON APPLICATION. 1 











GILBERT & BARKER MFG. CO., 82 John Street, New York. Bc 
0 


Gas Engineers and Contractors. 





Gas Works constructed for Villages up to 1,000 Burners, using either Gasolene or Acetylene. Fv 





"FUEL GAS FOR ALL MANUFACTURING PURPOSES, FOR COOKING AND LAUNDRY WORK, 
AND FOR DRIVING GAS ENGINES AND CALORIC PUMPING ENGINES. 


5 2 : E 

We refer to the following Incorporated Gas Companies, using our plants: Merchants Gas Co., Norwich, N. Y.; Merchants Gas Co., 

So. Otselic, N. Y.; So. New Berlin Gas Co., So. New Berlin, N. Y.; Afton Gas Co., Afton, N. Y.; DeRuyter Gas Co., DeRuyter, N. \.; 
Bainbridge Gas Co., Bainbridge, N. Y.; Commercial Gas Light Co., Oxford, N. Y.; West Winfield Gas Co., West Winfield, N. Y. 
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W., H. PEARSON, Prest. 


W. H. PEARSON, Jr., Vice-President. 


: THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 


J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chieti — anineer. 








American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 


London Offices: 


‘9 ABINGDON STREET, WESTMINSTER, S.W. 


Telegraphic Address : 


‘* CARBURETED LONDON AND TORONTO.”’ 





The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Plants at the following Gas Works: 











a iva Br 


Remember the Name. 


Let us send you samples. Note the 
address, 


The D. M. Steward Mfg. Co., 


New York Office, CHATTANOOGA, 
107 CHAMBERS ST. Tenn. 














GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. Y. City. 


Practical Photometry. 


By William Joseph Dibdin. 


Price, $3.00, 








Blackburn, Eng... 1,250,000 | Montreal, . .. . 500,000 
Windsor Street Works, Birmngham, ‘Eng. . 2,000,000 | Peterborough, Ont. . 250,000 
Saltley Works, Birmingham, Eng. 2,000,000 | Wilkesharre,Pa. . . 750,000 
Colchester, Eng. od 300,000 | St. Catherine’s (Second Contract),. . 260,000 
Birkenhead, Eng. . . 2,250,000 | Buffalo,N.Y. . . . . 2,000,000 
Swindon (New Swindon Gas Co.), Eng. _. 120,000 | Winnipeg, Man... 900,000 
> Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 | Colchester, Eng. (Second Contraci), 300,000 
Windsor St. W'ks, — En (2d Contract) ‘--- York, Eng... -_ 750,000 
Halifax, Eng. 1,000,000 | Rochester, Eng. . 500,000 
Toronto, 250,000 | Kingston, Ont. . . . 300,000 
a 250,000 | Crystal Palace District, Eng. . 2,000,000 
Toronto (Second Contract, Remodeled), . 2,000,000 | Duluth, Minn. 300,000 
Lindsay (Remodeled), (25,000 | Caterham, Eng. . 150,000 
| Belleville, . 250,000 | Enschede, Holland, 150,000 
Ottawa (Second Contract), 250,000 | Leicester, Eng. . . 2,000,000 
Brantford (Remodeled) . . 200,000 | Buenos Ayres (River Platte Co.), 100,000 
St. Catherine's (Remodeled), 250,000 | Burnley, Eng. | 500,000 
Kingston, Pa. 125,000 
THE ONLY 00) BURNER HE ORDINARY UNGHECKED BURNER annot 
that is made possibly do proper work at all kinds of pressure. The inefficiency 
. in America and wastefulness are largely due to the fact that it presents the same 
IS THE conditions, whether using gas at one, two or three inches. Hence the 


big, flaring light, the constant waste and apparently unreason- 
able bills. 

Many Gas Companies, appreciating the commercial advan- 
tage of first-class service, have adopted the BRAY Burner as 
the STANDARD for TESTING purposes, and for general use 
in connection with their lighting systems, replacing old equip- 
ments with BRAY Burners, in order that their customers ~ 
should have the advantage of the best appliance in the market. 





One PRIcE TO ALT:xTs. 


WM. M. CRANE COMPANY, 


Sole Agents for the United States, 
1131-11338 BROADWAY, NEW YORE CiTyY. 


THOS. DAY COMPANY, Distributing Agents for the Pat fic Coast, SAN FRANCISCO. 


ee 
THE ANDERSON ESteying tit 


Made in all sizes, 

















For Cutting Cast, Wrought 
Iron, Gas & Water Pipes. 


THE ANDERSON PIPE CUTTER 
COMPANY, Manufacturers, 
163 Séesapecd st,,E. Boston,Mass 
Will cut from 2 in. to 24 in. N. Y. Office, 135 Greenwich St 
C. H. Tucker, Jr., Manager. 

WALDO BROS., 
treet, Bosto 


‘Pipe Cutting Tool 1o0 max" 





n, 
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Special Trays for Iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 
Reversible, Strongest, Most Durable, Most Easily Repaired. 


‘ 


i 
\\\ 
jt 
\ \\ 
\ » f > 
‘\ > ee 
\ a ye” 
4 mK, 
% n> IS 
‘ 





a) 


553-557 West Thirty-third Street, New York, 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
&.nd for Oirculars. 












‘a Bristol’s Recording 
S PRESSURE 
GAUGE. 


For continuous re- 
cords of 


reet 
Cas BresSure. 
Simple in con- 
struction, 
accurate in operation, 
and low in price. 


Fully Guaranteed. Send for 
‘irculars. 


THE BRISTOL £0, 


Waterbury, Conn. 


GASHOLDER TANKS AND 
sAS WORKS MASONRY COMPLETE 


Pans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St.. Near Division Ave.,. Brooklyn, N. ¥. 
















ALEX. C. HUMPHREYS, M.E.,M. nst.C,E. 


Humpnreys & GLascow,} 


BANK OF COMMERCE BLDGC., 
31 Nassau Street, 
New York. 


ARTHUR G. GLASGOW, M.E., M. Inst.C. E. 





9 VICTORIA STREET ; 
London, S.W., b 
England. : 
CONSULTING CAS ENCINEERS 
AND MANACERS. 
CAS PROPERTIES PURCHASED. 





CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Etc 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 














Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 
Double and Single Gate Valves, %" to 72”, 


— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send forCatalogue. 








THE GAS ENGINEER’S POCKET-BOOK. 





By HENRY O'CONNOR. 
Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 


Construction of Gas Works. 
Price, - - $3.50. 


A. M. CALLENDER & COMPANY, No. 32 Fine Street, N. Y. City. 








Goal Tar Genealogical Tree 





MR. T. VINER CLARE EH, of London, Hme., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAB, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale 4 
limited’number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
















i 
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CHARLEs M. Jarvis, President. GeoraeE H. Saaz, Secretary. F. L., Witcox, Treasurer. 


BERLIN IRON BRIDGE CO. 


Engineers, Architects and Builders of Steel Structures. 


lll 






























































The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Lynn Gas and Electric Company, at Lynn, Mass. The building is 37 feet in width by 64 feet in length, with brick walls and 
an iron truss roof covered with corrugated iron. A building of this kind cannot possibly take fire, as the interior 
appointments are such that there is little or no woodwork used about the side walls or roof. 





NEW YORK OFFICE, 718 Bennet Building, cor. Futon and Massaustreets == Main Office and Works, EAST BERLIN, CONN. 


FIELDS ANALYSIS 


E"or the Wear 1898. 











An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Thirtieth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, 
Secretarv and General Manager of The Cas Light and’ Coke Co., London. 





Price $5. For Sale by 
A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 












986 American Gas Light Journal. Dec. 18, 1899. 


AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
a KLONNE-BREDEL em. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 














Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTEHERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


rae. BACUEL, C.-L. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC 


SOLE UNITED STATES AGENT FOR 


ARROL=-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 














Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas 








CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLE TE GAS WORK Sn 














No. 118 F'arwvell Avenue, : Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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a ~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


— 


NEW GAS GOVERNOR AND STEAM VALVE. 
8 GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


ae ————— 








Was 









INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 








Gas 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake 8St. 





Sie eae Sige. se esa 
se) Ss, ok. aa ee ee 


Welsbach Street Lighting Company 


corn __. Welsbach System 
tov Of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 


Economical, 
It is Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH . 
BURNER, and thereby supply a uniform light in all localities. 


A 
‘| 
ee 
a 


























th 


No. 38. 


No. 36. 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiny 


made in the Gas Industry. PRICE, f ; $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


~ GAS ENGINES. 


With Instructions for-Care and Working of the Same 
By G. LIECKFELD, C.E. 


Translated with 7ermission of the author by GEO. M. RICHMOND, ME 





Frice, 81.00. 


a.M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER C0. 





ESTABLISHED 1834. INCORPORATED 1863, 


CHICAGO, 





ST. LOUIS, 


SAN FRANCISCO. 





5.50 


6.10 


DURING 1900. 


, 1900. 


NEW YORK AND PHILADELPHIA, 


PUBLIC LIGHTING TABLE. 


JANUARY 
, Table No. 2. 
| Table No. tl. NEW YORK 
= | FOLLOWING THE CITY. 
q MOON. ALL Nieut 
S LIGHTING. 
a E Light. | Extinguish.| Light. | no 
| P.M. | A.M. 
Mon. | 1} 5.20 ™ | 6.20 am! 4.30 | 6.30 
Tue. | 2} 5.20 | 6.20 | 4.30] 6.30 
Wed.) 3) 5.20 | 6.20 4.30 | 6.30 
Thu, | 4} 5.20 | 6.20 | 4.30] 6.30 
Fri. | 5| 5.20 | 6.20 4.30 | 6.30 
Sat. 6/10.10 | 6.20 4.30 | 6.30 
Sun. 7/11.30 FQ! 6.20 4.30 | 6.30 
Mon. 812.30 am! 6.20 4.40 | 6.30 
Tue. 9} 1.40 6.20 4.40 | 6.30 
Wed. 10| 2.40 6.20 4.40 | 6.30 
Thu. 11} 3.40 6.20 4.40 | 6.3 
Fri. {12} 4.30 6.20 . || 4.40] 6.3 
Sat. (13) 5.20 | 6.20 4.40 | 6.30 
Hun. |14!No L. No L. 4.40 | 6.30 
Mon. |15 NoL. rm No L. 4.50 | 6.25 
Tue. |16;NoL. |NoL. 4.50 | 6.25 
Wed. |17| 5.30pm) 8.10 px) 4.50 | 6.25 
Thu. |18) 5.30 | 9.10 4.50 | 6.25 
Fri. {19} 5.30 10.00 4.50 | 6.25 
Sat. (20) 5.30 11.00 4.50 | 6.25 
Sun. j21) 5.40 12.00 | 4.50 | 6.25 
Mon. |22) 5.40 1.00 am, 5.00 | 6.25 
Tue. |23| 5.40 Le 2.00 5.00 | 6.25 
Wed. (24) 5.40 | 3.00 5.00 | 6.25 
Thu, |25) 5.40 4.00 5.00 | 6.25 
Fri. (26) 5.40 5.00 5.00 | 6.25 
Sat. (27) 5.40 6.10 5.00 | 6.25 
Sun. |28) 5.50 6.10 5.00 | 6.25 
Mon. 29) 5.50 6.10 5.05 | 6.15 
Tue. (30) 5.50NM 6.10 5.05 | 6.15 
Wed. |31! 5.05 ] 


TOTAL HOURS LIGHTING 
































By Table 


January ... 
February. 
March.... 


ee 
June ..... 
July ..... 
August ... 
September 
October... 


December. 


| a 


November. 


No. 1. 
lirs.Min 
. 230.50 
.-175.40 | 
. 189.00 | 
.. 160.30 | 
150.40 | 
. 137.00 
- 152.00 | 
171.50 | 
-. 187.20 | 
. 213.10 | 
221,50 
. 231.50 


By Table No. 2. 


January.... 
February. ..355.25 


March... ..355.35 
April.... ..298.50 
May awd oie 
June ......234.25 
July. 243.45 
August ... . 280.25 
September. .321.15 
October .. ..374.30 
November ..401.40 
December. .433.45 


irs. Min. 
423.20 





Total, yr...3987.45 
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J ud ge Town send, Of United States Circusit Court, 





GRANTS 


Weelsbach Light Company 


INJUNCTION AGAINST THE 


Camblce-Desmond Company 


Under this decision ALL DEALERS are liable for 
infringements of the Welsbach Company’s Rawson 
(coating) Patent, growing out of the act of causing 


Department Store 
New Haven, Conn. 


the manufacture. 
We Again Give Notice that 


All Infringers of Our Patents will be Prosecuted, 
Whether Manufacturers, Dealers or Users. 





Welsbach Light Company 


Gloucester, N. J., November 14, 1899. 
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THE STANDARD JUNIOR, 


The United Gas Improvement Gompanu 


Broad and Arch Streets, Philadelphia. 


THE STANDARD DOUBLE SUPERHEATER, 


LOWE WATER GAS APPARATUS 





Under Contract, 1899: 


ll a 
ee ee 


Lowell, Mass. 


Standard Gas Light Co., New York 


I a ae we le 
MS Tae Uc 6 6 wt ee 
Pe 
SS 
gg BT oe 
Se a Se eae oe 
ee ee 
i gig a ig ee 
Pe ¢ » wv 6 ». 6 <. s 
I 5 oa Mant gr og ge 
ES ie a 


es a 
ES ee ee 
nb. 6s es we ea: ee 
SR Te ce 4. Ce res 
Seem Gity, fowae.. «4 2s 6 2 et 


| 
e| 


| 


} 
bad 


Consolidated Gas Co., New York . . . 


Se a 
EE ES, See SL See 
ee 


ok 


Wa ee 8 Ke ie 


Previously built . .. . 


Grand Total .... 


SETS. 





DAILY CAPACITY. 


250,000 Cubic Feet. 


750,000 
1,000,000 
50,000 
400,000 
125,000 
400,000 
750,000 
5,400,000 
250,000 
250,000 
1,000,000 
750,000 
125,000 
3,600,000 
125,000 
250,000 
125,000 
125,000 
250,000 
2,000,000 
250,000 
125,000 
50,000 
250,000 





18,650,000 


187,100,000 





205,750,000 


6é 


6é 


6é 


6é 


66 


66 


6é 


66 


6é 


sé 


6 


66 


6é 


66 


66 


sé 


66 


66 


6 


66 


6é 


sé 


6é 


66 


6é 


66 


6é 
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Established 1858. 'ncorporated 1890. 


Cuas. E. GREGORY ay Saree BBs V. Prest. & Treas. 
D. ABERNETHY, Sec 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


—__2s82 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_»eoe 
Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
2=toa___ 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 


— 
E. D. Wurre, 

















H. GutKes, 


A. H. A. PERKINS, 
Vice-President. Secretary. 


President. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





Office, 88 Van Dyke St. Brooklyn, N.Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 

FIRE BRICK .. -; 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


OSU? bine St., St. Louis, Mo. 


The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 


Price $2. 


Manufacturers of ‘ 


For Sale by 
A. M. CALLENDER & CO., 





32 Pine Street, N. Y. City. 


Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N.J. 


Office, 683 East 15th St., New York. 





Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 














Fire Brick 
aNd 


Cray RETORTS# 


















Works, 
LOOKEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 37°. 


@uccessfwor to WirtrtiAM GARDNER w@w Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on 
mouthpieces, making » Y-~ bench-work joints, —s last 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and thvrough in its work. Fully warranted to stick. 


Price List, f.o.b. Galesburg or Mount Vernon. 
In Casks, 400 = 800 es at + cents per pound. 
“ 


In Kegs, 100 to 
In Kegs less eae 100 * ah, Cee 


C. L. GEROULD, Galesburg, Ills. 


Eastern Agent, PERRY BORDEN, 19 Prospect Ave., 
MOUNT VERNON, N. Y. 








 Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


‘Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 











We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tueo. J. Sirs, Prest. J. A. Taytor, Sec 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK. FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
mey Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2 








Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


‘A Guide to the Study of the Measurement of Light. 





By WILLIAM JOSEPH DIBDIN. 


With Numerous [lustrastions 


Price, $3.00, 


A M CALLENDER & CO., 82 Pine Street, N. Y. Cit; 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 






















| 
| 
| 
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?, 
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National Gas «« Water Company. 


CONTRACTORS FOR | 


: Gias Engineers 
Gas Plant Machinery | 218 LA SALLE ST.. 


INSPECTION AND ADVICE. 














SOFT COAL OR COKE CHICAGO. | PLANS AND ESTIMATES 
WATER GAS GENERATORS | FOR IMPROVEMENTS OR 
A SPECIALTY. | | REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Su.ccessors to CONN ELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” 4 pene. 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 








OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM J ET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cert. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0. No. 357 Canal St, New York. 
The Gas Engineer’s | 
F Laboratory Handbook Cyanogen. 


By JOHN HORNBY, F.LC. A PURIFYING MATERIAL FOR GAS. 


Price, $2.50. 


“Gas Works,” A.M. CALLENDEN & ©0., 32 Prow Rrreet. 5 City. | SHEEP EPoparation, and it ensures perfect punitication. 
a SPECIMENS AND PRICES ON APPLICATION. 

Their Construction and Arrangement, The Chemistry of vAN BAARDA & CO: 

Illuminating Gas. 9 


And the Manufacture and By NORTON H. HUMPH —_—~Price, $2.40, MINE OWNERS, 
Distribution of Coal Gas. A. M. CALLENDER & CO., 32 Pink 81., N.Y. CITY | DUSSELDORF-ON-THE-RHINE. 


Originally written by SAM’L HUGHES, 0.E. P arson’ s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, C.E OR OTHER WASTE MATERIAL. 


Lighth Edition, Revised, with Notices of Recent Im- P A R " O N’ = a 4 A R B U R N E R 9 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


Price, $1.65. FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for triai. No sale 
4. M. CALLENDER & CO..,|unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


82 Pine St,, N.Y, City; |..H. E, PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 








Hughes’ 

















provements. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Qecean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SciENTIEF IC BOOKS. 





NEWBIGGING’S HANDBOOK. By Thos. Newbigging. 6th | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


edition 
COX’S GAS FLOW COMPUTER. $2.50. 
FIELD'S ANALYSIS, 1898. $5. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. $3. 
eS POCKET-BOOK. By Henry O’Connor. 


, TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents. 

CHEMISTRY OF y ircemene GAS. By Norton H. 
Humphrys. $2.40 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 

Measurement of Light. By W. J. Dibdin. $83. 
HEMICAL TECHNOLOGY: Vol. I1., Fuel and Its Appli- 

cations, $5. Vol. Il., Lighting, $4. 


RONWORK: Practical Designing of Structural Ironwork. | 
ee MECHANICAL ENGINEERS, By H. 
dams. 50. 


By H. Adams. $3.50. 
GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 
es og HANDBOOK ON GAS ENGINES, by G. Lieck- 
LIQUID FUEL FOR MECHANICAL AND oY ee 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 
COAL: Its History and Use. By Prof. Thorpe. $3.50. 


The above will be forwarded upon receipt of price. 





| TREATISE ON MASONRY CONSTRUCTION. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


GASFITTER'S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


A a, - THE COMPARATIVE COMMERCIAL 
Fm soma F GAS COALS AND CANNELS. By D. A. 
am. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


Baker. $5 
GAS mee wg of LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 
ong! + ~> ~rggated AND GAS FITTING. By W. P. Gerhard. 
cents. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


A at at ee BETWEEN THE ENGLISH AND 
FRENCH ETHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60 


ELECTRICITY. 
INDUSTRIAL PHOTOMETRY, with ~ |e Application tc 
Electric Lighting. By A. Palaz, Se. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50 


ae > a TRANSMISSION OF ENERGY. By G. Kapp 
a POCKETBOOK. By Monroe and Jamie- 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1.. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 


If sent by mail or express, postage or express charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. 
books sent C.0.D. 


A. M. CALLENDER & CO., 32!Pine Street, New York. 


All remittances should be made by check, draft, or post office money order. No 
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the Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoH EE. 


MINES, = «=  Clarksburgh, Harrison Co., West Va. 





WHARVES, = - Locust Point Baltimore, Md. 

OFFICE, = 640 Equitable Building Baltimore, Md. 

ROUSSEL & HICKS, t acewrs, | BANGS & HORTON, 

71 Broadway, N. Y. 60 Congress St., Boston. 
KELLER ADJUSTABLE 

COKE CRUSHER. 


—— Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 
what size of pipe to use to convey any quantity 


of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 32 Pine St., N. Y. 


























GREENOUGE’S 


“DIGEST OF GAS CASES,” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has even 
been published in this country, and is most cor - 
plete, Handsomely bound. Orders may besent to 


Ae M. CALLENDER & CO., 323 Pine St., N.3. 


—— TEE -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened == Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal OYtfice: 
Room 720, Reading Terminal Building, Phila., Pa. 


Roints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpmunpD H. McCULLOUGH, Prest. CuHas. F. GODSHALL, ‘Treas. H, C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsyivania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this yg its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 











Toledo, O., and Pittsbouren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited: 


GAS OIL. 


26 Broadway, New York Citv. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MEG. CO.. 


WAL, THEAM, MASS. 


Boston Office, R’m 18, Vulcan Blig., 8 Oliver st 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron Roof Frames and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





: Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 

Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and & 
Special Castings of all Descriptions. ‘ 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


OMPLETE CAS WORKS ERECTED: 
Artificial and Natural Gas 


Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 





Rooms 201 & 202. 





DETROIT, MICH. 


A. E. BOARDMAN, C.E., JAMES T. LYNN, 


Consulting and Contracting Engineer. — 


Particular attention given to Gas, Water and Electric | 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 





Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 


Correspondence Solicited. 





69 Wall Street, New York City. 


GAS ENGINEER 


CONTRACTOR, 
Wayne Bank Building, - DETROIT. 


GAS PROPERTIES PURCHASED. 








DAVID LEAVITT HOUGH, 


Consulting Engineer | 


CONTRACTOR, 


372A FIFTH AVE., N. Y 








Kerr Murray Manufacturing Gompanu, 


Steel Gasholder Tanks, 


Sinaie, Douste AND TRIPLE-LIFT GOASHOLDERS. 


ae— HORIZONTAL AND VERTICAL STORAGE OJL TANKS sm. 
Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 


Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 


a» 


Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub «Flange, Outside Screws Quick Opening, 3 to 36 In. Diam 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


KERR MURRAY MANUFACTURING CO, 


Fort “Wayne, Indiane 


Address, 








ir 


I] 
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‘BARTLETT, HAYWARD & CO. 


BAL, TIMORE, MD. 














_ Triple, Double and Single-Lift Gasholders. 
~ Pion Holder Tas. | kg | CONDENSERS. 


Scrubbers, 








| 
) ROOF FRAMES. 





























Gamers. — Bench Castings, 
if BHAMS | OIL STORAGE TANKS 
‘ | PURIFIERS. Boilers. 


eT PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 


S Gas Works Designed and Constructed. 











ie’, BExsTCEREeTSs FROmM YDEEFCIsrIOons 
n» —OF THE— 
BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 
Me. E. H. Yorke, Pieces Sea = 2 New Haven, Conn., Dec. 1, 1898. 
cree att Soe ee ns nircene 


I note that most of these extracts are broad and safe-guiding precepts, which apply with equal for€e to one Company as to another. 

, The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 

sa high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference aeary in settling legal complications which often arise between a Gas Company and its customers. 


Yours truly, (Signed) FF. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


IA. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. Citv. 
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mimmenen (te RD. WOOD & CO. “Sum. 
400 Chestnut Street. PHILADELPHIA, PA. 


MANUFACTURERS OF BUILDERS OF 


Cast Iron Pipe. | Gas Holders. 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks, 
SOLE MAKERS OF 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS, 


THE MITCHELL SCRUBBER OE 


CUTLER’S PATENT FREEZING PREVENTER 

















(PATENTED. For Gas Holder Cups. 
reT THE TAYLOR eh 
PURIFIERS, CONDENSERS, REVOLVING BOTTOM CAS PRODUCER. 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 
SCRUBBERS, BENCH WORK. HYDRAULIC WORK, LAMP POSTS, VALVES, Etc. 








ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0ricts= Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 




















BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! Tro Gas Companies. 


THE LOOMIS PROCESS). wesc: car aenvens svunsiyss 











Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., unter 0. ciated preamse. Bond Ser compiles. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, and STR ® ! 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. Cc. aA. GEFRORER, 





BURDETT LOOMIS, = + B artford, Conn: 248 N, Sth St., Phila., Po 
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H. RANSHAW, Prest. & Mangr. T. H. Braon, Asst. Mangr. 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


ye x THE ST AGEY MANUFACTURING U0 


Established (85!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


f Of any Capacity, mith or without Wrought Iron or Steel 
; Tanks. 


i Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


muni Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


4 Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


' Cincinnati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 

















| No. 32 Pine Street, -- - - New YorE City. 


I AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 








1899 DIRECTORY ~ 1899 


OF AMERICAN GAS COMPANIES 


Price ~ = - ~ - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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i , Single or Telescopic. 


1842 = Deily & Fowler, = 1899 





LAUREL IRON WORKS. 





BUILDERS OF 


Office, No. 39 Laurel Street, Philadelphia, Pa. 


With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 











TAMES R. FLOYD'S SONS 








Bench Castings, Regenerative and Half Regenerative Furnace Castin 


ydraulic Hoist Purifier Carriage, Crosses, Tees, 


Successors to HERRING & FLOYD, 


Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
nds, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


, Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Gokeries during the past 4 year's. 














Capacity.of Holder, 500,000 C11.Ft. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Union Gas Light Company, of East New York. The contract was completed and the 


Holde. was in actual use in 90 days from receipt of order. 











LOGAN IRON WORKS, 


Brookiyn, N. Y. 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


MANUFACTURERS OF 





BENCHES, SCRUBBERS, 

CONDENSERS, 

PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 


Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


C. W. BLODGET’S 
HOT GAS SCRUBBER. 
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BINDER for the JOURNAL. WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE. 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 

















Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 




















| MONT “Acne, | OT SRREe nen 
Sa &o) ‘EMAUS PIPE FOUNDRY. 


CAST IRON DONALDSON IRON COMPANY. § EMAUS, Ps 
(ASO NS KAS ; 
\ 





















Price $1.00. pom mares 
A. M. CALLENDER & CO., 32 Pine Street, N.Y._| . wa CAS io WATER PIP. =] 
— GENERAL SLESOFTCE. 192 BRONOWAY. GUST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


( Valuation of Gas, Electricity Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 
z and Water Works 


FOR ASSESSMENT PURPOSES. POOLE ON. FUELS. The Gas Engineer’s 


SECOND EDITION. 


By THOS, MONDIONINS, B.let.0.8... sod WM. NEWBIGGING, THE CALORIFIC POWER OF FUELS. Laboratory Handbook. 














ing 


ila, With an Appendix of Decided Cases. By HERMAN POOLE, F.C.S. 
Price $2. For Sale by i : By JOHN HORNBY, F.I.C. Price, $2.50. 
Price, $3- For Sale by 
A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. A. M. CALLENDER « CO., 32 Pine St., N.Y. Ciry. A. M. CALLENDER & CO., 32 Prive St., N. Y. Crry 








EBstablisheda i1i8ss54. 


; D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DrY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


| THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


moving the meter or replacing chased by the coin. 


any parts. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 


‘NEW YORK, ALBANY, N. Y. | CHICACO. 
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NATHANIEL TUFTS METER CO. 


ESTABLISHED 1849. No. 8 Medford Street, BOSTON, MASS. 
Manfrs. of Consumers’, Station, Test and Experimental Meters. § 


PREPAYMENT GAS METERS. 

































THE EQUAL 


ABSOLUTELY POSITIVE 





















IN OF 
REGISTRATION. GAS RANGES 
THE FOR 
CONSTRUCTION INCREASING CONSUMERS §& 
IS AND 
SIMPLE AND STRONG. GAS SALES. 
ah i oe al | 
CHARLES E. DICKEY. “ JAMES B, SMALLWOOD. CHARLES H. DICKEY. 
Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 


SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. f 
~m— “Perfect” Gas Stoves —2-- 


A PERFECTLY ACCURATE METER 

AN ALWAYS-TO-BE-DEPENDED-ON METER 
A BEST-MADE METER 

A SURE-TO-PLEASE METER 


THE KEYSTONE METER 


Made at ROYERSFORD, PA. 


Pacifi Coast Supplied by WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal. 








{a 
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American Meter Go. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 


Dec. 18, 1899. 











be readily readjusted 














when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


SH Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc. 


am METERS REPAIRED... 


PREPAYMENT GAS METERS. 


@ 
vur Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


CAS METERS for NATURAL and ARTIFICIAL GAS 


40, Special Attention given to Repairing METERS of all Makes. 




















iI 








FACTORY AT ERIE, PA. 












THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treacurer. 


Detroit Meter Company, 
DETROIT, MICH. 


Manufacturers of.. 


GAS METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 








Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos; 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 


52 Dey Street, New York, 


Dec. 18, 1899. 


75 N. Clinton Street, Chicago, 


Occupies this space every alternate week, 








WHEN A GAS— 
mm MAN KNOWS 


This is not special—it happens to all, only the 





I-IPROVED LOWE WATER GAS APPARATUS 


WILLIAM HENRY WHITE, 


EASTERN ENGINEER, 
32 Pine St., New York. 


others haven’t the honor of appearing 


in the JOURNAL. 


THAT HIS 
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Is completely put together in our shop. before shipment, being 
only dismantled sufficiently for transportation, he has an assurance, 
not otherwise possible, that when it is re-erected in his works it will 
fit, and Look to Fit, and, most important, IS FIT. 





~The Western Gas Construction Co. 


FORT WAYNE, INDIANA. 
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